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ABSTRACT 
Two methods of job ana lys is , the C r i t i c a l Incident Technique (CIT) 
and the Pos i t ion Analysis Questionnaire (PAQ), were used to ident i fy 
f i r e f i g h t e r job performance dimensions. Following i den t i f i ca t i on of 
these dimensions, twenty-f ive performance measurement instruments were 
constructed and administered to 598 f i r e f i gh te rs in the At lanta Metro­
pol i tan area. A c ross-va l ida t ion fac tor analysis was then performed on 
the data which were co l l ec ted . An analysis of the factor structure 
between the two groups indicated that the factor structures were qui te 
s im i l a r . An overa l l fac tor analysis was then performed using a 
pr inc ipa l fac tor with i te ra t ion analys is with a varimax ro ta t ion . Nine 
factors of f i r e f i g h t e r job performance were i d e n t i f i e d . In general , i t 
would appear that the measurement of job performance can be approached 
from the psychometric point-of-v iew and measuring instruments of 
demonstrable theoret ica l and prac t ica l u t i l i t y constructed to evaluate 
job performance. 
CHAPTER I 
INTRODUCTION 
The c r i t e r i o n problem has been evident in indus t r ia l psychology 
fo r many years . Ronan and Prien (1966) in the i r pub l ica t ion , Toward a 
Cr i te r ion Theory, quoted a comment made by V i te les in the mid-1920's, 
" . . . i t requires only a br ie f survey of the l i t e ra tu re to show that in 
sp i te of the recognized importance of r e l i ab le standards and/or recog­
nized precautions in the select ion of such standards, the c r i t e r i a in 
indus t r ia l invest igat ions have on the whole been very unsat is factory . " 
In the Annual Review of Psychology, almost four decades l a t e r , Dudek 
(1963) noted that , " c r i t e r i o n problems, as usual , received a great deal 
of at tent ion — and some ac t ion . " 
The concept of the c r i t e r i on in much appl ied research has im­
p l ied the p o s s i b i l i t y of ident i fy ing a s ingle ult imate measure against 
which predictors should be corre la ted. It i s here argued that the c r i ­
ter ion invest igat ion has been underemphasized with the resul t that 
complexit ies of predict ing the many facets of job success have been 
ignored in favor of overly s imp l i f i ed studies designed to re la te 
predictors to s ingle measures of job success. "Applied psychologists 
should give more emphasis to construct va l ida t ion and make an e f fo r t 
to learn more about the meaning of test scores and other predictors 
in terms of mul t ip le dimensions of behavior" (Durmette, 1963, p. 251). 
I t i s obvious from the l i t e ra tu re that the " c r i t e r i on problem", 
or how performance i s to be evaluated, appears to be an area of 
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importance to indus t r ia l psychologists and others involved in psycholog­
i c a l research and p rac t i ce . The general point can be made that performance 
per se has not been extensively studied although i t s complexity has been 
i m p l i c i t l y recognized by use of the word "dimensions", see G h i s e l l i and 
Brown (1951), Thorndike (1949), Krug (1961), Nagle (1953), T i f fen and 
McCormick (1965), and Dunnette (1963). Otis (1953) iden t i f i ed the resear­
cher and the p rac t i t ioner as the cu lp r i t s who have h i s t o r i c a l l y selected 
the "most not iceable" c r i t e r i on rather than to concentrate on the develop­
ment of the "most appropriate" c r i t e r i on or c r i t e r i a . Thus, the lack of 
at tent ion devoted to c r i t e r i a development probably explains why the 
predic t ion of behavior has not improved over the years. 
Background of Present Work 
In 1964, the Federal Government passed into law the C i v i l Rights 
Act. This l eg i s l a t i on made i t i l l e g a l to discriminate when h i r ing or 
promoting on the basis of race, co lo r , sex, or re l ig ious b e l i e f s . In 
1972, the Equal Employment Opportunity Commission was establ ished as the 
legal agency to administer and enforce non-discriminatory h i r ing and pro­
motion. Now many governmental agencies, as well as indust r ia l concerns, 
have found themselves faced with developing "af f i rmat ive ac t ion" programs 
designed to demonstrate the v a l i d i t y of the i r current se lect ion procedures 
and screening devices. In e f fec t , the " c r i t e r i on problem" has become 
c r i t i c a l in both the prac t ica l and research senses. 
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CHAPTER II 
HISTORICAL REVIEW 
In re la t ion to the " c r i t e r i on problem", bas ica l l y three approaches 
have been used in psychological research on performance evaluat ion. 
These include ra t ings , a combination of rat ings and some more object ive 
performance measures, and factor analyses of in te rcor re la t ion matrices 
which describe performance where both rat ings and object ive indices are 
contained in the evaluation of performance. The fol lowing review 
represents proport ional ly the extent to which these various approaches 
to job performance evaluation have appeared in the l i t e r a t u r e . 
Ratings 
The predominant method used in performance evaluation has been, 
and continues to be, a subject ive rat ing of an i nd i v idua l ' s performance 
by some spec i f ied observer. The form of th is subjective rat ing i s varied 
from a L iker t - type format to a forced choice, to a check l is t or some 
modif icat ion of these. This approach often implies that job performance 
i s unidimensional. This reduction of performance measurement to a 
s ing le measure, e .g . subject ive ra t ing , seems to oversimpl i fy what con­
s t i tu tes e f fec t ive job performance. There is a considerable body of re­
search showing that job performance i s mult idimensional, see Rush (1953), 
Turner (1960), Ronan (1963a & 1963b), Pr ien (1965), Dunnette (1963), 
G h i s e l l i and Haire (1960). 
When subject ive rat ings are used as a method of job performance 
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measurement, some important impl icat ions must be considered. F i r s t , 
are the resu l ts obtained using th i s measurement device repl icable? Ronan 
and Schwartz (1974) point out that the basic rat ing paradigm involves 
two or more observers who, independently and usual ly concurrent ly, record 
the i r assessment on the performance of persons engaged in the same 
a c t i v i t y . That i s , the evaluations reported by each observer must be 
in no way dependent upon the evaluations of the other observer. Rater 
independence is extremely d i f f i c u l t to obtain because raters tend to 
discuss the ratees which at least to some extent af fects the product 
of these rat ing values. As Ronan and Schwartz (1974) concluded from the i r 
review of the l i t e r a t u r e , the resu l ts obtained from rat ings which are not 
independent usual ly ind icate an in te r ra te r cor re la t ion on the order of 
0.60, whereas independent assessments y i e l d much lower cor re la t ions . 
Li fson (1953) demonstrated that when rat ings are applied to job 
performance, the resul ts should be interpreted with caut ion. Time 
study personnel were trained to rate "work pace" as compared to "normal" 
fo r f i ve d i f fe rent persons on four d i f fe rent jobs. The subjects were c o l ­
lege students who had had previous indus t r ia l experience. The subjects ' 
"work pace" was s t a b i l i z e d , as much as poss ib le , through extensive 
pract ice which was paced by a metronome. These research f indings indicated 
that rat ings involved considerable er ror : 
(1) Certain raters consis tent ly rate higher. 
(2) Certain subjects were rated higher. 
(3) Certain jobs were rated more r e l i a b l y . 
(4) The raters tended toward a norm. 
(5) Interact ions during rat ing sessions were of importance. 
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(6) An analys is of variance conducted on the research data 
indicated that about one th i rd of the variance in the rat ings 
resulted from in te r ra te r d i f ferences. 
Therefore, the Lifson study may be interpreted as an ind icat ion that 
performance measurement cannot be r e l i a b l y assessed through the use 
of subject ive evaluations because even s p e c i f i c a l l y trained raters 
could not agree among themselves as to what they were actua l ly observing 
when people were at work. 
Ryans and Fredericksen (1951) c i ted a study in which raters were 
required to judge the taper of "metal objects" which were supposedly con­
structed to spec i f i ca t i on . They reported that the r e l i a b i l i t i e s which 
were obtained subject ive ly by the "eyebal l technique" ranged from 0.11 
to 0.55. When a taper gauge was used by the raters in the i r judging, the 
r e l i a b i l i t y was ra ised to a range of 0.93 to 0.94. This f inding led them 
to make the fol lowing statement, " I t i s possible to study r e l i a b i l i t y of 
performance (as dist inguished from judging performance) only where the 
r e l i a b i l i t y of judging performance has been shown to be adequate." This 
is a va l i d requirement which should be met by any researcher who makes 
use of a subject ive evaluation as a c r i t e r i o n . 
Gaylord et .a l . (1951) found corre lat ions of 0.48 to 0.55 between 
composite production records and rat ings of f i l e c lerk performance and 
0.24 to 0.46 between job elements and ra t ings . But i t must be pointed 
out that the raters in th is study had access to production records 
which would tend to i n f l a te the resu l t ing coe f f i c i en t s . However, 
the i r f indings s t i l l led them to conclude that the corre la t ion between 
two c r i t e r i a should great ly exceed the level usual ly obtained in most 
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va l idat ion studies between a predictor and a c r i t e r i o n . 
Springer (1953) conducted a study in which she compared rat ings 
using a graphic eight- i tem scale which was administered to 100 co-workers. 
She found the i n te r - ra te r r e l i a b i l i t i e s among the peer rat ings to range 
from 0.34 to 0.48 and the in te r - ra te r r e l i a b i l i t i e s among the supervisors 
to range from 0.56 to 0.71. The corre la t ions found between supervisors 
and peers, however, ranged from 0.15 to 0.39. The rat ings of the two 
groups cannot be considered equivalent, but which of the two rat ings 
should be used? I t should be noted that in th is study the ratings were 
used fo r promotional purposes. This can lead to a "halo ef fect " or 
" leniency error" when peer ratings are used for promotion or merit 
pay increases. I t has been shown by Hollander (1954, 1956), Hollander 
and Webb (1955),.and Wherry and Fryer (1949) that the postulated 
contaminating e f fec t of f r iendship might be ruled out. In f a c t , the i r 
evidence suggested that f r iendship i s possibly benef ic ia l in terms of 
the opportunity to observe. Therefore, the contention is that the 
r e l i a b i l i t y of peer rat ings in pure research may be higher than 
supervisory ra t ings. However, when peer rat ings are used in an applied 
set t ing ( e . g . , promotion, wage and salary increases, e t c . ) , then the 
probab i l i t y of contaminated resul ts i s great ly enhanced since there 
i s a tendency to overrate f r iends and under-rate those who are d i s l i k e d . 
Obversely, Ronan (1970) showed that in one plant peers in ten t iona l l y 
under-rated the better personnel, in order to prevent losing them to the 
corporate headquarters. 
Kipnis (1960) has presented data to show that subjective 
performance ratings are distor ted by supervisor-subordinate re lat ionships 
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and the context in which they occur. The fol lowing represent examples of 
the "external fac tors" which he i d e n t i f i e d : 
(1) Propinquity in the sheer physical sense. 
(2) Socia l set t ing whether i t be cooperative or pun i t ive . 
(3) Whether or not c r i t i c i s m i s encouraged. 
(4) Subordinate who does well what the rater emphasizes. 
(5) Halo by a subordinate who does well what the rater emphasizes. 
(6) Personal stake by the rater in the rat ing or i t s use. 
Relat ionships Between Ratings and Other Performance Measures 
The l i t e ra tu re dealing with the re la t ionships between rat ings and 
other performance measures i s somewhat l im i ted . One of the better 
research e f fo r ts was conducted by Borg and Hamilton (1956) who i n v e s t i ­
gated the performance of 89 inst ructors at an A i r Force basic t ra in ing 
school . Ratings were obtained from students (subordinate), supervisors, 
peers, and the inst ructors themselves ( s e l f ) . The performance c r i t e r i a 
employed in th is study were twelve problems which were taught in t ra in ing 
( e . g . , escaping from prison camps) and were solved by s ix man teams. A l l 
inst ructors were rotated among the groups pe r i od i ca l l y . There was a 
noticeable lack of independence among some of the raters which explains 
why the f indings indicated that supervisory, peer and se l f rat ings 
correlated 0.71. The student ra t ings , however, correlated 0.17 with the 
other three ra t ings. Futhermore, the corre la t ions between the four 
subjective rat ings and the performance tests were: 1) students versus 
tests (0.19); 2) peers versus tests (0.11); 3) supervisors versus 
tests (0.13); and 4) se l f versus tests (0.01). In other words, the 
subject ive rat ings were i ns i gn i f i can t l y related to these object ive 
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performance measures. 
Peters and Campbell (1955) invest igated the re la t ionsh ip between 
se l f and supervisory rat ings of prof ic iency as compared to the diagnostic 
prof ic iency test score of A i r Force mechanics. The authors concluded 
that the re lat ionships between the subject ive rat ings and the diagnostic 
prof ic iency test were not high enough to warrant a subs t i tu t ion . Their 
decis ion was j u s t i f i e d in l i gh t of t he i r f indings that the pre- test 
rat ings (se l f and supervisory) correlated 0.33 and 0.35, respect ive ly , 
with the prof ic iency tes t . 
Sprecher (1959) conducted a study of the " c rea t i v i t y " of 107 
engineers. The methodology consisted of test ing the engineers over three 
simulated problems, tabulat ing each engineer's patent d isc losures , and 
co l lec t ing peer and supervisory ra t ings . The cor re la t ion between the 
peer and supervisory rat ings was found to be 0.64. The supervisory 
rat ings correlated with the three simulated problems and the patent 
disclosures 0.11, 0.14, 0.29, and 0.32, respect ive ly . The peer rat ings 
cor re la ted, respec t i ve ly , with the same var iables at 0.07, 0.06, 0.26, 
and 0.27. Several important points should be noted. The f i r s t was that 
there were strong indicat ions, due to the high cor re la t ion between peer 
and supervisory ra t ings , of a lack of independence among the ra te rs . 
Secondly, the high corre lat ions between the subjective rat ings and the 
more object ive indicators of performance (patent disclosures) were also 
contaminated by the ra te r ' s knowledge of each engineer's patent d i s c l o ­
sures. Even with these possible sources of contamination, the cor re la t ion 
found were s t i l l so low as to be of l i t t l e use. 
In s im i la r studies by Morr ison, e t . a l . (1962) dealing with petro-
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leum research engineers and Tucker, C l i ne , and Schmitt (1967) dealing 
with pharmaceutical s c i e n t i s t s , both research groups reported s imi la r 
f ind ings. In other words, the in tercor re la t ions among the peer and 
supervisory evaluations were low, many of them negative, and evaluations 
of c rea t i v i t y did not agree among supervisors and peers. 
Maslow, Campbell, Anastas i , Guion, e t . a l . (1972) conducted a 
study fo r Educational Testing Service in which they invest igated sources 
of bias in the predict ion of job performance among government employees. 
They stated that they believed job performance to be multidimensional 
and, accordingly, developed three types of performance measures including 
s p e c i f i c a l l y constructed rat ing sca les , defined and anchored by behavioral 
descr ipt ions of job performance; a job knowledge t es t ; and a work 
sample. The cor re la t ions among the three d i f fe rent groups of measures 
under invest igat ion ranged from 0.47 to 0.55 between the job knowledge 
test and the work sample; 0.28 to 0.42 between rat ings and the job 
knowledge tes t ; 0.14 and 0.37 between rat ings and the work sample. The 
low cor re la t ion between the rat ings and the work sample found in th is 
study fur ther documents the inappropriateness of subjective ra t ings. 
The work sample versus the job knowledge test had a moderate co r re la t ion , 
however, which would seem a more appropriate subs t i tu t ion . On the other 
hand, i t must be acknowledged that the subjective ratings may have con t r i ­
buted some unique information not given by the job knowledge tes t in the 
predict ion of the work sample. 
Based on th is review of the l i t e ra tu re which has dealt with the 
re la t ion between subjective rat ings and object ive indicators of perform­
ance, i t can be stated that repeated invest igat ions have been conducted 
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using a great var iety of object ive behavioral ind ices . The resul ts 
have been r e l a t i v e l y consistent with the reported corre la t ions between 
subjective evaluations and object ive indices rare ly exceeding 0.40. 
I t also has been pointed out that when th is level is exceeded, i t i s 
usual ly due to contamination introduced by access to object ive scores 
e i ther before or during the rat ing process to persons who are evaluating 
performance. I f independence between raters i s maintained, then the 
corre lat ions which are found are even lower. Therefore, raters must 
e i ther be evaluating performance on some basis other than actual 
performance behaviors or raters may not be behaving consistent ly in the 
presence of d i f fe rent observers. 
Factor Analysis of Performance Indices 
Jaspen (1949) and Palmer and McCormick (1961) used exploratory fac ­
tor analysis to define the dimensions of job functions in order to deter­
mine the meaningful factors In "lower l e v e l " jobs in a sample of 250 steel 
mi l l jobs. The former study found s ix factors and the l a t t e r study 
found four factors ind icat ing that even r e l a t i v e l y simple jobs have 
several independent common-factor dimensions with the p o s s i b i l i t y of 
f inding even more dimensions with a more rigorous inves t iga t ion . These 
studies ind icate that job performance has a complexity which requires 
coverage by a multi-demensional measurement technique. 
Another use of factor analysis has been in analyzing the re l a t i on ­
ship between rat ings and object ive indices of performance. This method has 
made use of factor analyses of in te rcor re la t ion matrices which describe 
performance where both rat ings and object ive indices of such performance 
were contained in the evaluation of performance. Rush (1953) was one of 
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the f i r s t to experiment with th is approach. He used as subjects, 
col lege graduates who had completed a sales t ra in ing program and who had 
been working in the f i e l d for some time. The c r i t e r i a , which were used, 
included percent of assigned sales quota achieved, average number of 
sa les , average monthly volume (a l l of which were corrected by a base sales 
f i gu re ) , grades and rat ings in a technical school , and subject ive rat ings 
by sales managers on a scale of one to nine. The in te rcor re la t ion matrix 
among these var iab les was then factor analyzed and four factors were 
extracted: 
Factor I - Objective achievement with loadings on the described 
sales ind ices . 
Factor II - Learning aptitude with loadings on grades and rat ings 
( t ra in ing of technical knowledge and learn ing) . 
Factor III - A general sales manager rat ing fac to r . 
Factor IV - A sales technique and achievement fac tor on which 
weak, scattered loadings of achievement and rat ings 
were located. 
The most in teres t ing feature of th is study was that , e s s e n t i a l l y , objec­
t i ve performance composed one factor while manager's rat ings of job 
performance composed another independent fac tor . 
Turner (1960) reports another fac tor analysis study which is 
i l l u s t r a t i v e of the lack of re la t ionship between rat ings and object ive 
indices of performance. His invest igat ion was concerned with foreman 
performance in two d i f fe rent p lants. Two in tercor re la t ion matrices 
composed of eleven object ive measures and a n ine - t ra i t rat ing of job 
performance were then factor analyzed. The factor analysis for both 
plants y ie lded three s im i la r factors which covered rated performance 
(probably "halo ef fect" and reputat ion) , an employee re la t ions fac to r , 
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and f i n a l l y a b i -po lar factor covering scrap and suggestions which i n ­
dicated that good performance on one was accompanied by poor performance 
on the other. The other two fac to rs , which were found, were much more 
poorly defined and were d i f ferent in the two p lants . 
Ronan (1963a) studied the performance of s k i l l e d tradesmen in a 
steel m i l l . He used three rat ings and eight object ive performance 
measures. A fac tor analys is of these eleven measures y ie lded four fac to rs . 
The f i r s t of these was a promotion-supervisory rat ing fac to r , another 
was an apprentice school rating-grade fac to r , with the object ive perform­
ance indicators independent of the other fac to rs . Ronan (1963b) conducted 
a s im i la r study in which he evaluated a l l workers in two d i f ferent plants 
using seven performance measures and a subjective supervisory ra t i ng . 
Once again he found four factors in separate factor analyses of the two 
plant in te rcor re la t ion matr ices. He reported that i n both cases the 
loadings fo r the supervisory rat ings were somewhat broadly d is t r ibuted 
across the fac to rs . In the indiv idual plant factor analyses, however, 
supervisory rat ings were highly re lated to absence and d i sc ip l i na ry 
act ions in one plant and to los t time accidents in the other. 
The Ronan (1963a, 1963b) f indings emphasize an important point 
which was o r i g i n a l l y reported by Heron (1954). He had supervisors rate 
the i r subordinates as to how much "concern" they caused the supervisor. 
In many other studies of performance, such as Seashore, e t . a l . (1960), 
rat ings have been found to correlate with absence to a higher level than 
with any other va r iab le . These f indings indicate that th is aspect of the 
supervisor-subordinate re la t ionsh ip can be rated adequately as , indeed, i t 
seems to be the basis for ra t ings. Therefore, supervisors seem able to 
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subject ive ly evaluate "concern" caused by subordinates, but should not be 
asked to subject ive ly evaluate total performance. In summation, the 
factor ana ly t ic s tud ies , when considered as a whole, tend to indicate 
that performance and subjective rat ing of that performance by an 
observer are independent of each other. However, the strength of any 
conclusion based on th is ind icat ion of independence obtained through factor 
analysis i s questionable due to the method variance problem discussed 
by Jackson (1969). 
A more useful approach to the study of job performance was that 
of Flanagan (1949, 1954a, 1954b). By use of his c r i t i c a l incident tech­
nique (CIT), he iso la ted and defined "job elements." The CIT, or Flanagan 
s tud ies , represents a systematic attempt to study job performance in 
terms of i t s complexity and s i t ua t i ona l l y spec i f i c behavioral components. 
This technique is dependent upon observation and subject ive reporting 
of some behavioral inc ident . I t i s therefore subject to question as to the 
comprehensiveness of data co l lec ted using th is methodology. An addit ional 
weakness i s that i t does not invest igate what job performance could or 
should be. Even with these l im i t a t i ons , the CIT represents one of the 
more useful and e f f i c i e n t methods of job ana lys is . 
While some people have been attempting to i so la te job dimensions, 
others have been t ry ing to s t a b i l i z e the terminology used in th is type of 
research. Campbell, Dunnette, Lawler, and Weick (1970) dist inguished among 
the concepts of behavior, performance, and effect iveness as three outcomes 
of organizat ional r o l es . Behavior i s simply what people do in the course 
of working ( e . g . , transport ing and placing ladders, hooking hoses to 
hydrants, e t c . ) . Performance is behavior that has been evaluated 
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( i . e . , measured) in terms of i t s contr ibut ion to the goals of the 
organizat ion. Las t l y , ef fect iveness refers to some summary index of 
organizational outcomes for which an ind iv idual i s at least p a r t i a l l y 
responsible such as amount of property l o s t , time to bring f i r e under 
con t ro l , e t c . . Campbell and Hel lerv ik (1973) have argued that psycholo­
g i s t s should be t ry ing to measure and predict the major dimensions of per­
formance rather than ef fec t iveness, since a measure of ef fect iveness i s 
one or more steps removed from what the indiv idual ac tua l l y does. There­
fo re , they made use of a variant of the c r i t i c a l incident metholology 
to develop behavioral ly-based rat ing scales through extensive par t i c ipa ­
t ion by the people who were to use them resul t ing in scales which were in 
the language of the organizat ion. This method using behavioral ly-based 
statements taken from c r i t i c a l incident methodology y ie lded less method 
var iance, less halo e r ro r , and less leniency e r ro r . However, th is 
rat ing method deserves more invest igat ion before i t can be used 
p r a c t i c a l l y and accepted. 
In summary, the research evidence seems to indicate that the use 
of ratings to evaluate job performance has not been j u s t i f i e d . Further, 
job performance i s highly complex and has not been, but must be, studied 
in and of i t s e l f before leve ls of performance predict ion can be 
improved. 
This study was designed to explore the re la t ionships between varied 
job performance measurements in order to determine the i r charac te r is t i cs 
and in te r re la t ionsh ips . More s p e c i f i c a l l y , the object ives of th is study 
were: 
(1) To ident i fy the dimensions of f i r e f i gh te r job performance. 
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(2) To develop at least one performance measure for every job 
dimension i den t i f i ed by the job analyses which were performed. 
(3) To determine i f job performance can be measured as a unitary 
charac te r i s t i c or i f measures of job dimensions are indepen­
dent of each other. 
(4) To demonstrate that subjective evaluations of job performance 
by two independent sets of evaluators do not agree. 
(5) To demonstrate that subject ive evaluations of job performance 
do not agree with object ive measures of job performance. 
(6) To demonstrate the mult id imensional i ty of job performance. 
(7) To provide a rat ional multidimensional research strategy 
which can be used to accomplish both job analyses and perfor­
mance evaluat ions. 
In order to accomplish these ob jec t ives , the research was conducted on 
the performance indices of f i r e f i gh te rs in the metropolitan At lanta area. 
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CHAPTER III 
JOB ANALYSES 
The f i r e f i g h t e r ' s job represents one of the most demanding and 
important c l a s s i f i c a t i o n s l i s t e d by local county governments. This c l a s ­
s i f i c a t i o n i s concerned with publ ic safety and involves the protect ion of 
l i f e and the prevention of property losses to res idents . Despite the 
importance of th is c l a s s i f i c a t i o n , a review of the l i t e ra tu re by th is 
author indicated that very l i t t l e research had been completed on the job 
of f i r e f i g h t e r . In f a c t , only one study (Murdy & Norton, 1972) was 
located that could be considered a relevant research study. The impor­
tance of the potent ial economic and human losses , coupled with the lack of 
re lated research, led to the se lect ion of the f i r e f i gh te rs as the job 
c l a s s i f i c a t i o n to be researched. Since so l i t t l e job information was 
ava i l ab le , th is research e f fo r t was begun with a job analysis program 
using the Pos i t ion Analysis Questionnaire (PAQ) and the C r i t i c a l Incident 
Technique (CIT) as recommended by Ronan and Prien (1971). The research 
was conducted on f i r e f i gh te rs from f i ve local j u r i sd i c t i ona l f i r e services 
wi thin the metropolitan At lanta area to define and describe the job dimen­
sions of f i r e f i gh te rs as thoroughly as poss ib le , as a f i r s t step in 
better ing the predict ion of job performance. 
Pos i t ion Analysis Questionnaire 
The f i r s t job analys is method applied to the f i r e f i gh te r c l a s s i ­
f i c a t i o n was the Pos i t ion Analysis Questionnaire (PAQ). This method 
17 
was chosen because i t establ ished the level of various physical and 
mental components required for the job under inves t iga t ion . The PAQ, 
developed by McCormick, Jeanneret, and Mecham (1969), consists of 189 
job elements grouped into s ix major sect ions: 1) information input, 
2) mediation processes, 3) work output, 4) interpersonal a c t i v i t i e s , 
5) work s i tua t ion and job context, and 6) miscellaneous aspects. This 
approach to the job analysis of the f i r e f i g h t e r population was predicated 
on essen t i a l l y three assumptions: 
(1) A given kind of work a c t i v i t y or a given type of work s i tua t ion 
involved general ly the same "job requirements" in whatever 
job the a c t i v i t y or s i tua t ion occurs. 
(2) Job a c t i v i t i e s and job s i tuat ions could be characterized in 
terms of relevant "un i ts " (job elements) that can be r e l i a b l y 
i den t i f i ed or rated as they ex i s t in jobs. 
(3) There is order or structure in the domain of human work 
and the use of essen t i a l l y work-oriented job elements used 
i n describing work makes i t possible to determine, s t a t i s t i ­
ca l ly , the nature of that s t ructure. 
The basic paradigm of the PAQ involves having persons who are 
f am i l i a r with the job ( e . g . , supervisors, tenured job incumbents, e tc . ) 
evaluate the job in question as i t re la tes to the 189 elements of the PAQ, 
usual ly on a s ix -po in t L ikert - type scale ranging from "does not apply" 
to "s t rongly app l i es " . In other words, the "evaluators" indicate the 
level of a pa r t i cu la r dimension required for the job under scrut iny . 
I t should be noted that the PAQ i s a factor ana ly t ic job analysis technique 
which has been under development since 1961. 
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The PAQ was administered to three o f f i ce rs in each j u r i s d i c t i o n 
who had been f i r e f i gh te r s and were concurrently responsible for the super­
v is ion of f i r e f i g h t e r s . Following the administrat ion of th is instrument, 
the data were forwarded for analysis to PAQ Serv ices, Logan, Utah. The 
resu l ts of the PAQ job analysis gave an estimation of the various human 
charac te r i s t i cs involved in the f i r e f i g h t e r ' s job and how the job of 
f i r e f i gh te r compares with over 500 other job c l a s s i f i c a t i o n s . The 32 
dimensions obtained with the PAQ describe both the mental and physical 
charac te r is t i cs of the f i r e f i g h t e r ' s job and indicate the level of a pa r t i ­
cu lar dimension which i s required for the job. I t should be noted that 
an independent PAQ job analysis was conducted for each of the f i ve 
j u r i s d i c t i o n s . (See Appendix I.) Also by having three o f f i ce rs within 
each j u r i s d i c t i o n f i l l out the Pos i t ion Analysis Questionnaire, in te r ra te r 
r e l i a b i l i t i e s were obtained which ranged from 0.80 to 0.89. The resu l ts 
of these analyses were not comprehensive enough for the construction of 
job performance c r i t e r i a , since actual job behaviors were not obtained, 
but i t d id supply some helpful indicat ions as to the levels of various 
physical and mental components required on the job. 
C r i t i c a l Incident Technique 
In order to describe the actual job behaviors, a second job 
analysis was performed with the assistance of two other researchers using 
the C r i t i c a l Incident Technique (CIT). In order to complete th is 
analysis wi th in a prac t ica l time l i m i t a t i o n , i t was necessary to se lect 
a random sample of job incumbents from which to co l l ec t the " c r i t i c a l 
inc idents . " 
A sample s ize of approximately t h i r t y - f i v e f i r e f i gh te rs was 
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selected randomly in four of the par t ic ipa t ing j u r i sd i c t i ons and a sample 
size of approximately one hundred was selected in the other j u r i s d i c t i o n . 
The f i r e f i gh te rs chosen from the tota l population for th is analysis were 
then asked to wri te a minimum of two job-re la ted inc idents , one of 
which dealt with an e f fec t ive f i r e f i gh te r and the other with an ine f fec t ive 
f i r e f i g h t e r . In other words, they were asked to wri te a short narrat ive 
describing a s i tua t ion in which they observed another f i r e f i g h t e r doing 
an e f fec t ive job. They were also asked to wri te another short narrat ive 
in which they described a s i tuat ion involving another f i r e f i g h t e r doing an 
ine f fec t ive job. An independent CIT analys is was not attempted for each 
of the j u r i sd i c t i ons because of the l imi ted sample s ize within some 
j u r i sd i c t i ons and because the PAQ analysis indicated that the s i m i l a r i t y 
of the f i r e f i g h t e r ' s job across j u r i sd i c t i ons did not warrant separate 
analyses. Therefore, the data co l l ec t i on on th is part of the project 
netted approximately 600 behavioral incidents upon which categor izat ion was 
conducted to determine the relevant f i r e f i g h t e r dimension. 
The categor izat ion of the behavioral incidents was accomplished in 
the fol lowing manner. This researcher and two indiv iduals (T. L. Talbert 
and W. W. Ronan) performed independent categorizat ions of the behavioral 
inc idents . This involved having the incidents typed on 3x5 inch index 
cards. The cards were then ind iv idua l l y read and subject ive ly sorted 
into stacks having s im i la r content. The i n i t i a l sort thus completed, 
the stacks of cards having s im i la r content were tenta t ive ly named 
(given category t i t l e s ) and marked with i den t i f i ca t i on numbers (on back 
of index card) . Each indiv idual then went through the categorizat ion pro-
cedure approximately three to four t imes, checking af ter each sort to 
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determine i f the placement of a par t i cu la r behavioral incident into a 
pa r t i cu la r category was s tab le . Following independent ca tegor iza t ion , 
a l l three catergor izat ions were compared (number of categories ranged 
from 14 to 17). The three researchers decided unanimously that f i f t een 
categories adequately covered the job dimensions of the f i r e f i g h t e r 
c l a s s i f i c a t i o n (See Table 1). 
In Appendix I I , the reader w i l l f ind examples of the types of 
behavioral incidents of which the f i f t een performance dimensions were 
composed. The f i f t een c r i t i c a l incident category t i t l e s were further 
broken down into four behavioral c l a s s i f i c a t i o n s of f i r e f i g h t e r job 
dimensions. (See Table 2.) 
The job analys is resu l ts were then presented at a December, 1973, 
seminar composed of the f i r e chiefs and t ra in ing o f f i ce rs from the f i ve 
par t i c ipa t ing j u r i s d i c t i o n s . The f i f t een o f f i ce rs present at th is meet­
ing were asked to review the job analys is f indings and comment, based on 
the i r experience, as to whether these f i f t een dimensions, which had been 
reported, adequately covered the f i r e f i g h t e r c l a s s i f i c a t i o n . The con­
sensus among these o f f i ce rs was that the CIT dimensions adequately 
covered the job of f i r e f i g h t e r , thus accomplishing the f i r s t object ive of 
th is study. A comparable job analys is independently conducted in the 
Fort Worth, Texas, f i r e service by Murdy and Norton (1972) op. c i t 
i den t i f i ed a s im i la r number of dimensions whose contents were highly 
congruent with those found in th is study. (See Appendix I I I . ) 
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Table 1. C r i t i c a l Incident Category T i t l e s for F i re f igh te rs 
Incident 
Frequency Counts Category T i t l e s 
(73) A. Specia l ized job knowledge. 
(45) B. Interest in learn ing. 
(29) C. Helping others learn . 
(54) D. Relat ionship with peers. 
(17) E. Relat ionship with pub l ic . 
(51) F. Wil l ingness and eagerness to do the i r part of 
the work at the s ta t ion . 
(57) G. Wil l ingness and eagerness to do the i r part of 
the work at the f i r e . 
( 8 ) H. Respect for property and equipment. 
(37) I. Professional ism. 
(65) J . Remains calm in personal ly demanding s i tua t ions . 
(16) K. A b i l i t y to perform phys ica l l y demanding tasks. 
(17) L. A b i l i t y to fo l low orders. 
(25) M. Respons ib i l i t y for the safety of others. 
(67) N. A b i l i t y to make correct dec is ions. 
(40) 0. A b i l i t y to work e f f ec t i ve l y in a hazardous, 
unpleasant environment. 
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Table 2. Behavioral C Iass l f i ca t ion of F i re f igh te r Job Dimensions 
I. Job Knowledge 
A. Spec ia l ized job knowledge. 
B. Interest in learn ing, 
C. Helping others learn . 
I I . Interpersonal Relat ions 
D. Relat ionship with peers. 
E. Relat ionship with pub l i c . 
I l l . Approach to Work 
F. Wi l l ingness and eagerness to do the i r part of the work at the 
s ta t i on . 
G. Wi l l ingness and eagerness to do the i r part of the work at the 
f i r e . 
H. Respect for property and equipment. 
I. Profess ional ism. 
IV. Job Performance 
J . Remains calm in personally demanding s i tua t ions . 
K. A b i l i t y to perform phys ica l l y demanding tasks. 
L. A b i l i t y to fo l low orders. 
M. Respons ib i l i t y fo r the safety of others. 
N. A b i l i t y to make correct dec is ions. 
0. A b i l i t y to work e f fec t i ve l y in a hazardous, unpleasant 
environment. 
CHAPTER IV 
CONSTRUCTION OF PERFORMANCE MEASUREMENT INSTRUMENTS 
The second object ive of th is study was to develop at least one 
performance measure fo r every job dimension iden t i f i ed by the job analy­
ses which were performed. Therefore, the next phase of th is research 
project consisted of the performance c r i t e r i a development. During th is 
phase, the behavioral ly-based performance evaluation check l i s t , the job 
knowledge t e s t , the object ive performance t es t s , and the tab tests were 
developed in conjunction with f i f teen t ra in ing o f f i ce rs from the f i ve 
par t i c ipa t ing f i r e serv ices . The methodology used in the development of 
these various measurement instruments w i l l be discussed in th is chapter. 
Behavioral ly-Based Performance Evaluation Checkl is t 
A prel iminary 152-item check l i s t was constructed using behavioral 
statements obtained from the c r i t i c a l incident data. The basic construc­
t ion of the prel iminary check l is t was begun using from eight to fourteen 
statements, taken from the CIT data, for each of the f i f t een dimensions. 
The resul tant prel iminary check l i s t was then administered to a random 
sample of 82 f i r e f i g h t e r s from the par t i c ipa t ing j u r i s d i c t i o n s . These 
men were asked to rate the d i f fe rent ind iv idua ls with whom they worked 
on a s ix -po in t L iker t - type format ranging from "st rongly appl ies to the 
ind iv idual being rated" to "strongly does not apply to the ind iv idual 
being rated" . The prel iminary 152-item performance evaluation check l i s t 
was then s p l i t in hal f and factor analyzed using a weighted pr inc ipal 
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components analysis with a d i rec t oblimin ro ta t ion . (The resu l ts of 
these analyses w i l l not be presented because they are not germane to th is 
thes is . ) From these analyses, the f i na l 75-item check l i s t was constructed 
using f i ve behavioral ly-based statements with factor loadings above .45 
for each of the f i f teen dimensions. (See Appendix IV.) The behavioral ly-
based performance evaluation check l i s t was then converted to a dichotomous 
(yes, no) format in order to maximize the resul tant co r re la t ions . However, 
since some of the statements were found to be s i t u a t i o n a l l y - s p e c i f i c in 
the p i l o t experiment, i t was decided to allow a "don' t know" response 
when subjects could not say that a par t i cu la r statement r ea l l y applied 
or did not apply to a spec i f i c ind iv idual because of a lack of experience 
with that i nd i v i dua l . This instrument was constructed par t l y to deter­
mine i f job performance could be measured as a unitary charac te r i s t i c as 
per the th i rd object ive of th is study. 
Job Knowledge Test 
The construct ion of the f i r e f i g h t e r job knowledge test involved 
the ass imi la t ion of mul t ip le-choice t ra in ing and promotional test i ns t ru ­
ments from the par t i c ipa t ing t ra in ing departments. This compl i lat ion 
y ie lded questions which covered the job knowledge aspects of many of the 
relevant job dimensions found in the c r i t i c a l incident analysis of the 
f i r e f i g h t e r c l a s s i f i c a t i o n . These various instruments which dealt with 
f i r e prevent ion, salvage and overhaul, extinguishment, rescue, and 
vent i la t ion were then analyzed to el iminate confusion over j u r i sd i c t i ona l 
administrat ion of po l i c ies and procedures. The resu l t of th is analysis 
was a 120-item mul t ip le-choice job knowledge test which was then submitted 
to f i f t een t ra in ing o f f i ce rs in the f i ve par t i c ipa t ing j u r i sd i c t i ons for 
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review. This review included c l a r i t y of the statement of questions as 
well as the i r ind icat ion of the correct answer from among the possible 
al ternate answers. Following completion of the i r review, these prel im­
inary job knowledge tests were then returned by the t ra in ing o f f i ce rs 
to th is researcher who selected f i f t y of the mult ip le-choice items upon 
which there was consensus as to question c l a r i t y and the correct 
answer. The f i n a l 50-item job knowledge tes t was then presented at a 
February, 1974, workshop to a l l t ra in ing personnel who agreed on i t s 
correctness and appropriateness. (See Appendix V.) 
Objective Performance Tests 
The development of pract ica l performance tests was also accom­
pl ished in conjunction with f i f teen t ra in ing o f f i ce rs in the f i ve j u r i s ­
d i c t i ons . Beginning with consideration of the f i f t een relevant job 
dimensions which had been iden t i f i ed i n the c r i t i c a l incident job analy­
s i s , and then re ly ing on the leve ls of various mental and physical 
charac te r i s t i cs obtained through use of the Posi t ion Analysis Question­
na i re , as many prac t ica l tests as possible were designed to evaluate the 
f i r e f i g h t e r dimensions. 
These tests were developed to serve as work samples based on the 
kinds of tasks which a f i r e f i g h t e r i s ca l l ed upon to perform in his 
regular work s i t ua t i on . In other words, object ive performance c r i t e r i a 
were constructed which were job- re la ted . The f i na l battery of performam 
c r i t e r i a consisted of the fol lowing work samples: 
(1) Knots and ropes. 
(2) One-man hose lay . 
(3) Spotting and hook-up of sof t -suct ion supply hose. 
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(4) One-man ladder handling. 
(5) Hand traverse across a 24-foot ladder. 
(6) Handling of Sco t t -a i r paks. 
(7) Ladder climb with weight. 
(8) Ladder descent with weight. 
(9) Improper and dangerous equipment storage. 
(10) Hose and nozzle (equipment) inspect ion. 
For a complete descr ipt ion of the various pract ica l tests l i s t e d above, 
the reader should refer to Appendix VI . Of in teres t in th is research 
were the techniques used to accomplish the various tasks, number of e r ro rs , 
and elapsed times during the administrat ion of these performance tes ts . 
Tab Tests 
The next phase of performance c r i t e r i a development dealt with the 
construction of penci1-and-paper performance tests known as tab tes t s . 
The or ig ina l work with tab tests was conducted by Damrin in the late 
1940's at the Univers i ty of I l l i n o i s . Tab test have been used mostly in 
studies of c rea t i v i t y and problem-solving. Ronan and Sivy (1952) made 
use of tab tests in a study of emergency procedures encountered in mul t i -
engine a i r c r a f t . They attempted to determine the f e a s i b i l i t y of using 
tab tests in performance assessment as opposed to using a i r c ra f t simula­
to rs . They obtained corre la t ions between these two methods which ranged 
as high as 0.98. Therefore, the eth ica l considerat ions, as well as the 
economic and time l im i t a t i ons , led to the se lect ion of the tab test 
format fo r use in th is research pro jec t , as opposed to construction of 
actual f i r e s imulat ions, to assess the f i r e f i g h t e r ' s a b i l i t y to integrate 
s i tuat iona l input in solving problems. 
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These tests were also bu i l t in conjunction with the j u r i sd i c t i ona l 
t ra in ing o f f i ce rs who provided the technical input necessary for construc­
t ion of these instruments. Af ter consultat ion with the t ra in ing o f f i c e r s , 
i t was decided to use a hypothetical f i r e s i tuat ion involving a f i r e in 
a nine-story bui lding surrounded by an L-shaped eleven-story bu i ld ing . 
Drawings of th is bui ld ing were then layed out such that cer ta in s i t ua ­
t ional constraints were introduced which precluded using cer ta in tech­
niques and/or s t ra teg ies . The reader should refer to Appendix VII fo r 
addi t ional information concerning the various views of the bui ld ing and 
the accompanying narrat ive which explains why things are the way they 
are in the drawings. Tab tests were then developed on the topics of 
rescue operat ions, ven t i l a t ion operat ions, f i r e suppression operat ions, 
and salvage and overhaul operations. For instance, under the heading of 
f i r e f i g h t e r rescue knowledge, there were three tab tests constructed. 
(See Appendix V I I I . ) 
The f i r s t tab test deal t with possible rescue techniques in which 
the job incumbent was given twelve possible techniques which could be 
used to rescue th i r teen vict ims trapped in the involved nine-story 
bu i ld ing . At the far r igh t side of the test page corresponding to the 
possible rescue techniques were twelve s i l v e r boxes underneath which 
e i ther a "yes" or "no" was pr in ted. In other words, there were eleven 
"no 's " and one "yes" which had been covered with s i l v e r ink . The f i r e ­
f igh te r was then asked to determine, from among the twelve a l te rna t i ves , 
the one rescue technique which would work in th is par t i cu la r s i t ua t i on . 
To do t h i s , the f i r e f i g h t e r erased the s i l v e r ink to determine i f he had 
located the correct "yes" i tem. The purpose of th is test was to ascertain 
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not only a f i r e f i g h t e r ' s job knowledge, but also to determine how well 
the f i r e f i g h t e r could Integrate wr i t ten and v isual input in solving 
problems. The object ive was to make as few erasures as possible in order 
to ident i fy the proper rescue technique. Therefore, th is test ing pro­
cedure served a two-fold funct ion in that i t simultaneously served as a 
method of evaluating f i r e f i g h t e r performance and also served as a t r a i n ­
ing session in that the f i r e f i g h t e r knew when he had located the proper 
rescue technique. The immediate feedback, therefore, created a learning 
s i t ua t i on . 
The second tab tes t under the heading of rescue knowledge dealt 
with possib le methods of providing protect ion from exposure to the vict ims 
being rescued. The job incumbent was given th i r teen possible methods of 
protect ing the vict ims from f i r e exposure and was then asked to determine, 
from among the th i r teen a l te rna t i ves , the appropriate method of providing 
exposure protect ion to the vict ims being rescued. The f i na l tab test 
dealing with f i r e f i g h t e r rescue knowledge was concerned with the f i r e ­
f i gh te r ' s a b i l i t y to select from among th i r t y -n ine avai lable pieces of 
equipment, the appropriate ten pieces of equipment which were determined, 
by the t ra in ing o f f i c e r s , to be the minimum amount of equipment necessary 
to accomplish th is par t i cu la r rescue in th is par t i cu la r s i t ua t i on . 
The next area of concern dealt with f i r e f i g h t e r ven t i la t ion know­
ledge under which four subtests were constructed. (See Appendix IX.) 
The f i r s t involved the determination of the proper accesses to the roof 
of the involved nine-story bu i ld ing . There were three methods of access 
which were appropriate in th is par t i cu la r f i r e and were to be located 
from among th i r teen al ternate accesses. The next subtest dealt with the 
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order of ven t i l a t i on . The f i r e f i gh te rs were required to indicate which 
of the items on the roof of the nine-story bui lding were to be vented, 
as well as the order or sequence which was to be used in accomplishing 
the ven t i l a t ion based on the information obtained from the narrat ive and 
the drawings. The f i na l subtest involved the methods of ven t i l a t i on . 
The f i r e f i gh te r s were asked to describe in a couple of sentences how to 
vent each of the four items designated for v e n t i l a t i o n . Vent i la t ion 
knowledge test ing was then concluded with the determination of the 
minimum amount of equipment necessary to accomplish the required 
ven t i l a t i on from among a l i s t i n g of ava i lab le equipment. 
The f i r e suppression knowledge sect ion consisted of one tab- tes t . 
(See Appendix X. ) By re fer r ing to the descr ipt ive nar ra t ive , the set of 
drawings of the f i r e scene, and addi t ional information as to types and 
locat ions of attack l i nes which were avai lab le at the f i r e scene, the 
f i r e f i gh te r s were asked to determine which statements about act ions to 
be taken were cor rec t . The statements dealt with what to do and when 
to do i t . The salvage and overhaul knowledge section also consisted of 
one tab- tes t . (See Appendix XI . ) By re fer r ing to the descr ip t ive nar­
ra t i ve , the set of drawings of the f i r e scene, and the addi t ional in fo r ­
mation which was provided, the f i r e f i gh te rs were asked to determine which 
statements about act ions to be taken were cor rec t . The statements dealt 
with what should be done and what should not be done during salvage and 
overhaul operations in the involved nine-story bu i ld ing . 
The l a s t two tab- tests dealt with problem-solving s i tuat ions i n ­
volving a malfunctioning MSA a i r pak and a pumper operation malfunction 
at a f i r e scene. (See Appendix XI I . ) The f i r e f i gh te rs were given 
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descr ipt ions of the s i tuat ions and condit ions surrounding the hypothet­
i ca l problems. Their knowledge of what to do to correct the problems, 
as well as the i r a b i l i t y to assess the probable causes, were then 
determined. 
Cardio-Pulmonary Resuscitat ion (CPR) 
In conjunction with the ass is t ing t ra in ing o f f i ce rs a decis ion 
was reached that a t e s t , developed and administered by the Georgia Heart 
Assoc ia t ion , would serve to evaluate a f i r e f i g h t e r ' s f i r s t - a i d knowledge. 
This test deal t with cardio-pulmonary resusc i ta t ion . (See Appendix XI I I . 
This highly s k i l l e d l i f e - sav ing technique had been taught by the t r a i n ­
ing departments of a l l of the involved j u r i s d i c t i o n s . Therefore, a 
working knowledge of th is technique was considered a job requirement. 
CPR fur ther represented one of the most d i f f i c u l t parts of a f i r e f i g h t e r ' 
f i r s t - a i d t ra in ing and, thus, provided the necessary d i f fe ren t ia t ion as 
to the level of f i r s t - a i d knowledge possessed by a f i r e f i g h t e r . 
C r i t e r i a Review 
Upon completion of development of the various performance c r i t e r i a 
instruments, a seminar was conducted for a l l t ra in ing o f f i ce rs during 
February, 1974, at which the performance evaluation tes t battery was 
presented. A l l t ra in ing personnel present at th is seminar had been given 
copies of the performance package two weeks p r io r to the seminar. There­
fo re , the agenda for the seminar was concerned with a review, minor 
modi f icat ions, and the f i n a l i z a t i o n of the completed performance eva l ­
uation package. Each j u r i s d i c t i o n was then to ld that they would be 
contacted i nd i v i dua l l y in order to schedule the test ing within the i r 
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j u r i s d i c t i o n . Attempts were made to coordinate the tes t schedul ing, 
while at the same t ime, maintaining as much f l e x i b i l i t y as possible to 
prevent interference with previously-scheduled j u r i sd i c t i ona l t ra in ing 
and test ing programs. 
Thus, the second object ive of th is study was accomplished to the 
extent that each of the f i f t een f i r e f i g h t e r performance dimensions, 
which were i den t i f i ed through job ana lys i s , were included in the 
behavioral ly-based performance evaluation check l i s t . Other performance 
evaluation instruments were constructed where e t h i c a l l y and economically 
p r a c t i c a l . 
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CHAPTER V 
DATA COLLECTION 
Behavioral ly-based Performance Evaluation Checkl is t 
The f i r s t instrument which was administered from the performance 
evaluation package was the behavioral ly-based performance evaluation 
check l i s t . The cooperation needed from the o f f i ce rs and f i r e f i gh te rs 
who were to f i l l out th is check l is t was enhanced by a personal explana­
t ion of th i s instrument to the par t ic ipat ing subjects. Therefore, the 
purpose and the intended use of the research data were explained on a 
s ta t ion - to -s ta t ion sh i f t - by - sh i f t bas is . The f i r e f i gh te rs were to ld 
that a l l research data were con f i den t i a l . That i s , an i nd i v idua l ' s 
score would be made ava i lab le to neither his department heads nor the 
heads of his j u r i s d i c t i o n a l merit system. At th is same time the f i r e ­
f ighters were made aware of the remaining tests which were to be ad­
ministered. The administrat ion of the check l i s t using th is method of 
presentation in each of the involved f i ve j u r i sd i c t i ons took approxi­
mately four weeks. The check l is ts required that the i nd i v i dua l , who 
completed the evaluat ion, l i s t not only the person he was evaluating 
but a lso that he l i s t his own name. I t was explained to each subject 
that th is was necessary for the compilation of data and that anonymity 
would be insured. Overa l l , th is e f for t to personally explain the pur­
pose of th is research to a l l involved ind iv iduals was quite e f f ec t i ve . 
The f i r e f i gh te rs were asked to complete a performance evaluation check­
l i s t on each f i r e f i g h t e r who worked in the i r s tat ion on the i r s h i f t . 
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The o f f i ce r In each stat ion was also asked to complete a performance 
evaluation on each f i r e f i g h t e r under his supervis ion. These two 
methods provided subject ive evaluations of an indiv idual from both a 
supervisory o f f i c e r and a group of peers (other f i r e f i gh te rs with whom 
the indiv idual worked). This was done as a means through which to 
accomplish the fourth object ive of the study, that being to demonstrate 
that two independent sets of subjective evaluations of job performance 
do not agree. The par t i c ipa t ing ind iv idua ls were given a week in which 
to independently complete the i r evaluat ions. 
The behavioral ly-based performance evaluation check l is ts were 
then co l lec ted and scored in the fo l lowing manner. Each group of f i ve 
behavioral statements represented a spec i f i c f i r e f i g h t e r job dimension, 
as has been previously discussed, (see also Appendix IV). Therefore, 
there were f i f t een sections each of which contained f i ve statements. 
A constant value of s i x was assigned to each section i n i t i a l l y and a 
minus one was added to each sect ion tota l for every "no" that was 
marked in that sec t ion . The highest possible score for any one section 
was a value of s i x and the lowest possible score was a value of one. 
The f i f t een sect ion scores were then combined to obtain the overal l 
composite score of a f i r e f i g h t e r on the evaluation (range 15 to 90). 
It should be noted that when three or more "don't knows" were 
present in any one sec t ion , that sect ion was p re l im inar i l y assigned a 
score of zero. The scores on sections having less than three "don't 
knows" were then computed and the average section score on that par t i cu­
l a r performance evaluation check l i s t was used as a f i na l replacement for 
the zero value p r io r to summing the composite score. 
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There was only one supervisor composite score for each f i r e ­
f igh ter while the number of peer composite scores fo r each f i r e f i g h t e r 
ranged from one to twelve. A maximum of f i ve peer evaluations were i n ­
cluded in computation of the average peer composite score. If more 
than f i ve peer evaluations were ava i l ab le , the peer evaluations con­
taining the most "don' t knows" were dropped from the ana lys is . Then 
each of the f i f t een sect ion scores were averaged across the number of 
peer evaluations ava i l ab le , and these means were added to obtain the 
peer composite score. For purposes of th is t hes i s , only the composite 
scores were of concern; therefore, fur ther category score analyses were 
not performed. The composite scores obtained from both the peer and 
supervisory check l i s ts represented two separate attempts to measure job 
performance as a unitary cha rac te r i s t i c . 
Objective Performance Tests 
The object ive performance test schedules, as well as the actual 
test setups, were a cooperative e f fo r t on the part of th i s researcher 
and the t ra in ing o f f i c e r s . Training tower f a c i l i t i e s were avai lab le in 
only two of the f ive j u r i s d i c t i o n s . Therefore, th is researcher and the 
t ra in ing o f f i ce rs surveyed possible test f a c i l i t i e s wi thin each j u r i s ­
d ic t ion un t i l a s ta t ion was located which met the necessary s i tuat iona l 
requirements fo r the object ive performance tes t i ng . Minor modif icat ions 
were made on some of the object ive performance tests within each given 
j u r i s d i c t i o n , but i t was assured that the standardizat ion of p rac t ica l 
test administrat ion was maintained within j u r i sd i c t i ons once test ing 
was begun. Following a two- or three-day t ra in ing session on 
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administrat ion of the object ive performance tests with the t ra in ing 
o f f i c e r s , the test ing of f i r e f i gh te rs in each j u r i s d i c t i o n was turned 
over to the t ra in ing o f f i ce rs or designated ind iv idua ls in each f i r e 
department. There was a rat ionale for having the t ra in ing personnel 
handle as much of th is test ing as poss ib le . That was, the job per­
formance of f i r e f i gh te r s in the test s i tuat ion was less affected under 
these condit ions than i t would have been i f an outside indiv idual or 
group of ind iv iduals had conducted the prac t ica l t es t i ng . In other 
words, outsiders could have had a motivational inf luence ( e . g . , test 
anxiety or not taking the test ser iously) on various f i r e f i gh te rs which 
would have increased or decreased performance l e v e l s . These object ive 
performance tests were scored fol lowing the procedure shown in Table 3. 
Tab Tests 
Under the tab test format, subjects leave the test s i tuat ion with 
a knowledge of the correct answers. This aspect raised a serious 
methodological quest ion, that being, would the f i r s t tes t administrat ion 
within a j u r i s d i c t i o n destroy the ef fect iveness of th is technique in 
l a te r adnin is t rat ions? In other words, would the correct answers be 
passed on to ind iv idua ls who had not been tested? Therefore, a research 
strategy was developed to minimize the probab i l i t y of th is occurrence. 
Three j u r i s d i c t i o n s operated on a two sh i f t basis with twenty-four hours 
on-duty and fo r ty -e igh t hours of f -duty. Therefore, test ing was con­
ducted in the two-shi f t j u r i sd i c t i ons such that test ing was accomplished 
in two consecutive days. The need for test item secrecy was stressed 
during the i n i t i a l day of tes t ing . In the three sh i f t j u r i s d i c t i o n s , 
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Table 3. Objective Performance Test Scoring 
Test No. Prac t i ca l Test Work Sample 
Test 1 Knots and ropes 
Test 2 One man hose lay 
Test 3 Spott ing of apparatus and 
hook-up of sof t -suct ion 
supply hose 
Test 4 One man ladder handling 
Test 5 Hand traverse across a 
24-foot ladder 
Test 6 Handling of Sco t t -a i r 
paks 
Test 7 Ladder climb with weight 
Test 8 Ladder descent with weight 
Test 9 Improper and dangerous 
equipment storage 
Scoring Procedures 
If knot i s t ied proper ly, score 
60 points , then subtract the "time 
to t i e " in seconds from 60 fo r each 
of the seven scores, then add the 
t o t a l s . Max range = 420. 
Subtract time in seconds from 
"999". 
Total time in seconds plus 30 
seconds for each item checked "No" 
subtracted from "999". 
Total time in seconds plus 30 
seconds for each bot t le knocked 
off subtracted from "999". 
Rung count. 
Subtract time in seconds to 
accomplish from "90" . 
Subtract time to accomplish in 
seconds from "999". 
Subtract time to accomplish in 
seconds from "999". 
Record scores, range = 1,2,3. 
(1 pt for hose misrol led) 
(1 pt fo r not ic ing f i r e ex t i n -
quisher) 
(1 pt fo r moving f i r e ext inguisher) 
Test 10 Hose and nozzle inspection Substract "misses" from "h i t s " 
and subtract the resu l t from "20" . 
37 
test ing was conducted on only two of the three sh i f t s and over a three 
day period such that test ing was not done on the second day. Thus, the 
sh i f t which was on the second day of the test period served as a buffer 
between the two sh i f t s which were tested. The tab-tests (pencil-and-paper 
performance tests) were administered in the ind iv idual stat ions on the 
appropriate sh i f t s by a team of spec ia l l y - t ra ined test administrators. 
This was done to assure that the presentation was standardized and be­
cause the administrat ion required a f am i l i a r i t y with the test instrument 
as well as the presentation technique. The tab- tests were considered to 
be power tests rather than speed tes t s . Adequate time was allowed for 
completion of each tab tes t . Approximately twelve minutes were a l l o t t ed 
for reading the descr ipt ive narrat ive and studying the various views of 
the hypothetical f i r e scene. Table 4 contains the times a l l o t t ed for 
each tab test in addi t ion to the scoring procedure. It should be noted 
that each ind iv idual tab test was treated in la te r analyses as an i n ­
dependent performance var iab le . 
Job Knowledge Test and CPR 
The f i r e f i g h t e r job knowledge test and the cardio-pulmonary 
resusc i ta t ion f i r s t - a i d test were administered by the s ta t ion o f f i ce rs 
to the f i r e f i gh te rs whom they supervised. This was done for two reasons. 
F i r s t , i t was desirable to involve the supervisory o f f i ce rs in the 
research and, secondly, i t expedited tes t administrat ion and data c o l ­
l e c t i o n . The f i r e f i gh te r s were given f i f t y minutes to complete the job 
knowledge test and twenty minutes to complete the cardio-pulmonary 
resusc i ta t ion tes t . Both tests were examples of power tests because 
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Table 4. Tab-Test Scoring 
Minutes to 
Complete Tab-Test Scoring Procedure 
15 Pumper operator 51 minus the number of erasures. 
F i re f i gh te r Rescue Knowledge 
3 A. Possib le rescue 12 minus the number of erasures, 
techniques 
3 B. Exposure protect ion 13 minus the number of erasures. 
5 C. Rescue equipment 39 minus the number of erasures. 
F i re f i gh te r Vent i la t ion Knowledge 
5 A. Possib le accesses 13 minus the number of erasures. 
1 B. Order of ven t i la t ion 2 pts for each correct item plus 
2 pts fo r correct placement of 
items 1 and 2. Total =12 . 
5 C. Methods of ven t i la t ion Record scores, range = 0 to 9. 
5 D. Vent i la t ion equipment 38 minus the number of erasures. 
5 F i re suppression 14 minus the number of erasures. 
5 Salvage and overhaul 20 minus the number of erasures. 
5 Air-paks 49 minus the number of erasures. 
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a l l subjects completed these instruments within the a l lo t ted time. The 
scoring of the job knowledge test was accomplished by recording the num­
ber of correct answers (range 0 - 50). The cardio-pulmonary resusc i ­
ta t ion (CPR) tes t was scored using the scoring table contained on the 
instrument i t s e l f (See Appendix X I I I ) . The range of possible scores on 
th is instrument was 0 - 2 7 . 
Sample Description and Raw Data Reduction 
The subjects used in th is research project were randomly selected 
from the to ta l f i r e f i g h t e r population employed by f i ve d i f fe rent j u r i s ­
d ic t iona l f i r e departments in the metropolitan At lanta area. The 598 
male f i r e f i g h t e r s who served as the sample were composed of blacks and 
whites. In a subsequent ana lys is , i t was determined that black vs. 
white performance on the f i r e f i g h t e r performance evaluation package did 
not d i f f e r s i g n i f i c a n t l y , thus el iminat ing the necessity of separate 
analyses. Table 5 represents a biographical descr ipt ion of the f i r e ­
f igh te r population used in th is inves t iga t ion . 
Pa r t i a l data were co l lec ted on 673 f i r e f i g h t e r s ; however, 75 of 
these subjects were deleted from the sample due to missing data. The 
apr ior i c r i t e r i o n with regard to missing data was to discard any subject 
who had taken less than f i f t y per cent of the f i r e f i gh te r performance 
evaluat ion package. Several factors contributed to both subject and 
data l oss . The to ta l performance evaluation package required at least 
four d i f fe rent days to complete. The total time required to test each 
subject ranged from ten to twelve hours. The work sh i f t schedul ing, 
as was discussed prev ious ly , created a b u i l t - i n pa r t i a l data loss because 
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Table 5. Biographical Descript ion of F i re f i gh te r Population 
Biographical Variable Range 
Age ( in years) 1 9 - 5 6 
Height ( in inches) 65 - 78 
Weight ( in pounds) 128 - 269 
Education ( in years) 8 - 1 6 
Tenure ( in months) 3 - 324 
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at least one f i r e f i g h t e r was on a day of rest each day the tests were 
administered. Therefore, the reported sample s ize of 598 represents 
only those subjects who met the apr io r i c r i t e r i o n . 
The raw data were f i r s t subjected to a d is t r ibu t ion analysis in 
which frequency count, mean, standard dev ia t ion , range and type of 
d i s t r i b u t i o n , as well as kurtosis and skewness were determined across 
the various performance evaluation instruments. The types of d i s t r i b u ­
t ions found varied from rectangular to normal. Only the Scott air-pak 
handling instrument was further subjected to a square root transforma­
t ion to reduce the skewness and to more nearly approach the normality 
of d i s t r i b u t i o n . I t should be noted that th is transformation was per­
formed on Scott a i r -pak handling d is t r i bu t ion scores across a l l the 
j u r i s d i c t i o n s . 
Table 6 contains the raw data frequency counts, means, standard 
dev ia t ions, and standard scores of the sample means which were found 
during the d is t r i bu t ion analyses. Even a precursory glance at th is 
table reveals that there i s a wide d ispar i ty in the number of subjects 
on the d i f fe ren t var iab les , but th is was taken into account in subse­
quent analyses. Also of s ign i f i cance are the standard errors of the 
sample mean which estimate the standard deviation of the sampling d i s ­
t r ibu t ion of sample means. This information has been included for the 
c l a r i f i c a t i o n of the reader but i s not germane to th is thes i s . 
The data were then converted to standardized scores across the 
tota l sample such that each subject 's re la t i ve posi t ion along the 
performance continuum on a given performance var iable was maintained. 
This standardizat ion allowed a composite analysis to be conducted using 
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Table 6. F i re f i gh te r Raw Data Scores 
Variables n Mean tr <5~ 
n 
Peer evaluat ion 
Supervisor evaluat ion 
566 
549 
82.60 
79.43 
7.14 
10.75 
.30 
.45 
Knots and ropes 
One man hose lay 
Apparatus spot and hook up 
One man ladder handling 
Hand traverse 
Scott a i r pak handling 
Ladder climb with weight 
Ladder descent with weight 
Equipment storage 
Equipment inspect ion 
535 
519 
249 
508 
524 
520 
514 
503 
522 
511 
271.80 
891.28 
786.64 
897.23 
18.21 
29.68 
856.35 
868.75 
1.78 
5.34 
79.81 
109.90 
162.28 
130.78 
6.67 
42.06 
158.06 
223.18 
.70 
2.32 
3.45 
4.82 
10.28 
5.80 
.29 
1.84 
6.97 
9.95 
.03 
.10 
Pumper tab 
Rescue technique tab 
Exposure protect ion tab 
Rescue equipment tab 
Vent i la t ion access tab 
Order of ven t i l a t i on 
Method of ven t i l a t i on 
Vent i la t ion equipment tab 
Fi re suppression tab 
Salvage and overhaul tab 
A i r pak tab 
339 
580 
580 
580 
580 
580 
580 
580 
578 
578 
577 
24.22 
10.48 
11.34 
17.57 
8.81 
5.95 
3.69 
26.18 
7.15 
12,69 
33.60 
10.41 
2.88 
2.61 
8.21 
2.95 
2.75 
1 .94 
8.84 
3.92 
4.65 
5.18 
.57 
.12 
.11 
.34 
.12 
.11 
.08 
.36 
.16 
.19 
.21 
Job knowledge 
CPR 
622 
617 
40.95 
19.14 
5.87 
4.33 
.24 
.17 
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the tota l sample of f i r e f i g h t e r s . The method used to accomplish the 
standardizat ion of scores on the various performance evaluation i n ­
struments i s conventional ly ca l led a T-score and i s i l l u s t r a ted in the 
fol lowing formula: 
x-x * 10 + 50 = T-score 
Where x i s the raw score, x i s the mean for the tota l 
sample of f i r e f i g h t e r s , and <r i s the standard deviat ion 
for the tota l sample. 
This standardizat ion was accomplished under the s t ipu la t ion that no 
T-score could be less than 1 or greater than 99. Thus using th is 
transformation technique, the missing data raw scores were set equal to 
f i f t y in the analyses. 
In summary, the intent was to provide at least one measure for 
every job dimension iden t i f i ed by the job analyses. Where poss ib le , 
performance t e s t s , whether object ive tests or tab t es t s , were con­
structed for each dimension. Some dimensions could not be measured in 
th is way; for example, re lat ionships with the pub l i c . Role-playing 
tests were considered, but i t was f e l t that a lack of real ism would 
make such tests meaningless. For such dimensions, reported incidents 
were included in the behavioral check l i s t developed as a subject ive 
performance measure. For c r i t e r i on purposes, then, at least one 
measure was developed for every i den t i f i ed job dimension. Accordingly, 
the performance data were factor analyzed to determine what independent 
performance measures existed and what re la t ionsh ips , i f any, existed 
between them. This procedure described in the fo l lowing resul ts sect ion 
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represents the methodology chosen to accomplish the th i rd object ive 
of th is study. 
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CHAPTER VI 
RESULTS 
The next step in the analysis of th is research data was the c a l ­
culat ion of the in te rcor re la t ion matrix among the f i r e f i g h t e r performance 
var iab les . This in te rcor re la t ion matrix represents the re lat ionships 
of every performance with every other performance and i s based on a l l 
the ava i lab le data. (See Table 7.) 
A careful observation of the in te rcor re la t ion matrix,(see Table 
7), reveals that i t i s essen t ia l l y an example of a zero-order matrix. 
Of pa r t i cu la r in te res t is the 0.28 corre la t ion between the subjective 
performance evaluations of peers and supervisors. This is essen t ia l l y 
the same order of cor re la t ion that would be expected based on the review 
of the l i t e ra tu re which has previously been c i t ed . In other words, 
th is low cor re la t ion between two independent evaluators of the same 
performance general ly seems to hold when th is re lat ionship i s i nves t i ­
gated. Furthermore, i t should be pointed out that th is research project 
probably affords a most unique opportunity to produce a high corre la t ion 
between two d i f fe rent sets of evaluators. In most f i e l d experimentation 
s i tuat ions where both peer and supervisory evaluations have been used, 
interpersonal contact normally ex is ts for approximately eight hours 
per day. However, in the f i r e f i g h t e r ' s s i tuat ion in which the work 
schedule requires that the men be on duty fo r twenty-four hour s h i f t s , 
the peers and supervisors are afforded a unique opportunity to observe 
in the s tat ion environment as well as at the f i r e scene. 
Table 7. In tercorre la t ion Matrix of F i r e f i g h t e r Performance Measures 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Peer evaluat ion 1 100 
Supervisor evaluat ion 
Knots and ropes 
2 
3 
28* 
04 
100 
12* 100 
NOTE: Decimals emitted, n varies among 
individual intercorrelations as 
reflected in Table 6. 
One man hose lay 
Apparatus spot and hook up 
4 
5 
11 
07 
12* 
02 
08 
04 
100 
12 100 
* Indicates intercorrelations which are 
significant at the .01 level. 
One man ladder handling 6 03 04 22* 40* 13 100 
Hand traverse 7 -03 04 05 28* 05 11 100 
Scott a i r pak handling 8 07 03 18* 09 01 13 16 100 
Ladder climb with weight 9 00 -01 11 44* 15 41* 27* 22* 100 
Ladder descent with weight 10 05 13* 04 34* 12 30* 26* 04 46* 100 
Equipment storage 11 03 01 07 -10 -16 -04 -07 03 02 -08 100 
Equipment inspect ion 12 13* 08 04 03 04 07 03 -01 01 04 01 100 
Pumper tab 13 -02 01 06 -02 -09 01 02 -02 16* 03 02 03 100 
Rescue technique tab 14 00 -01 -01 09 11 00 01 08 05 04 03 -02 00 100 
Exposure protect ion tab 15 -05 01 01 05 01 -01 08 02 06 01 -02 -01 -03 12* 100 
Rescue equipment tab 16 09 09 01 11 10 10 11 -01 12* 09 05 08 17* 10 04 100 
Ven t i l a t ion access tab 17 01 00 04 09 -05 12* 08 -02 04 03 02 02 10 09 09 17* 100 
Order of v e n t i l a t i o n 18 -01 06 00 00 -01 -04 02 05 01 -01 03 -04 -04 06 00 06 18 100 
Method of v e n t i l a t i o n 19 12* 09 -07 -01 -10 -05 09 00 02 08 00 04 01 01 -04 05 20* 12* 100 
Ven t i l a t ion equipment tab 20 -03 -07 16* 00 -07 08 04 09 21* 06 01 01 15* 04 03 20* 14* 00 -02 100 
F i r e suppression tab 21 03 02 12* 03 -12 07 01 -10 03 05 -04 04 10 10 05 16* 21* 07 18* 07 100 
Salvage and overhaul tab 22 09 01 -01 05 05 03 19* 01 04 06 -02 01 08 10 10 22* 20* 05 13* 09 13* 100 
A i r pak tab 23 05 -02 03 06 -03 12* 13* 05 16* 15* -04 08 -01 04 08 02 18* -01 07 20* 02 20* 100 
Job knowledge 24 20* 14* 16* 01 07 02 06 15* 01 -09 08 10 06 11 -04 10 12* 01 07 08 03 07 06 100 
CPR 25 20* 15* 06 07 03 02 03 07 13* 10 -02 03 17* 05 -03 16* 04 03 04 14* 06 09 10 36* 
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The fact that the two sets of evaluators l i v e d , worked, ate, and 
slept wi th in c lose confines of the persons being evaluated, leads to an 
ant ic ipated lack of independence. This was e i ther not the case or there 
was low agreement as can be concluded from the rather low 0.28 cor re la ­
t ion which was found between the peer and supervisory evaluators. This 
f ind ing represents the accomplishment of the fourth object ive of th i s 
study. In f ac t , th is f inding once again leads to the researcher 's 
usual dilemma when two sets of evaluations are co l l ec ted , that being, 
which of the evaluations i s correct and should therefore be used? The 
coe f f i c ien t of in ternal consistency for the peer evaluations was 0.94 
while the coe f f i c ien t of internal consistency fo r the supervisor evalua­
t ions was 0.88. Therefore, the raters were extremely stable in the i r 
evaluations of a pa r t i cu la r f i r e f i g h t e r ' s performance. 
A second point of in te res t are the corre la t ions between the sub­
jec t i ve evaluations (var iables 1 and 2) and the remaining twenty-three 
performance measures. Even a hasty inspect ion of the in te rcor re la t ion 
matrix indicates that subject ive evaluations are obviously measuring 
something other than object ive performance (as per the f i f t h study 
ob jec t i ve) , for the corre la t ions are v i r t u a l l y zero between the sub­
jec t i ve evaluations and the other indices of performance. The exceptions 
to th is f inding were the job knowledge test and CPR tes t , for which there 
are low but s i gn i f i can t corre lat ions to the subjective evaluat ions. 
Variables 3 through 12 represent object ive performance tes ts . Several 
of these tests had s ign i f i can t in te rcor re la t ions : 
one man hose lay vs. one man ladder handling, 0.40 
one man hose lay vs. ladder climb with weight, 0.44 
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one man ladder handling vs. ladder descent with weight, 0.46 
Variables 13 through 23 represent the tab tests which were con­
structed to evaluate f i r e f i g h t e r performance. The highest cor re la t ion 
between the various tab tests was 0.20. The re lat ionships between tab 
tests and the object ive performance tests are v i r t u a l l y zero. The l as t 
two var iables (24 and 25) represent the other wr i t ten performance tests 
which correlated 0.36 with each other but were v i r t u a l l y unrelated to 
the other performance ind ices . Therefore, the in te rcor re la t ion matrix 
indicates that the various performance evaluat ion instruments were 
re l a t i ve l y independent due to the low in tercor re la t ions which were found; 
only s i x corre lat ions exceeded 0.30 (4 vs . 6, 4 vs. 9, 4 vs . 10, 6 vs. 
9, 9 vs. 10, and 24 vs. 25). In order to determine the re lat ions among 
the various performance evaluation measures, a ser ies of factor analyses 
were performed. 
Cross-Val idat ion Factor Analyses 
Only 136 of the subjects had complete data across a l l twenty-
f i ve var iab les . The reason was that two of the var iables (5 and 13) 
were designed for use only on the f i r e f i gh te r s in the sample who were 
also s p e c i f i c a l l y designated as f i r e apparatus operators. Therefore, 
the other twenty-three var iables were designed to cover the duties of 
the f i r e f i gh te rs not s p e c i f i c a l l y designated as d r i ve rs . The overa l l 
c ross-va l ida t ion sample s ize using 23 var iables numbered 318 f i r e ­
f ighters and they were a l te rna t i ve ly assigned to two groups of 159 each. 
This meant that f i r e f i g h t e r subject number one in j u r i sd i c t i on A was 
assigned to group I and subject number two to group II consecutively 
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through each j u r i s d i c t i o n . Therefore, when the c ross-va l ida t ion factor 
analyses were begun on the two groups, each group represented a composite 
of f i r e f i gh te rs from a l l f i ve par t i c ipa t ing j u r i s d i c t i o n s . Two separate 
factor analyses were conducted using a pr inc ipa l axis analysis (common 
factor analysis) with a varimax ro ta t ion . A pr inc ipa l components 
analysis was not used because the low corre lat ions would have in t ro ­
duced a great deal of spec i f i c variance into the var iables and would 
not have approximated a common factor analysis very w e l l . 
The resul ts of these cross-val idated factor analyses were that 
eight factors were found for group I and nine factors were found for 
group I I . The cross-va l ida t ion factor loading matrices are presented 
for the reader*s reference in Tables 8 and 9. The eigen roots for the 
two groups were as fo l lows: 
Variance 
Cross-Val idat ion Eigen Roots Accounted For 
Factor 1 2 3 4 5 6 7 8 9 
Group I 3.15 2.02 2.05 1.31 1.33 1.32 1.18 1.09 .59 
Group II 2.87 2.05 1.94 1.53 1.20 1.27 1.18 1.08 1.08 .62 
n = 159 in each group 
The factor structure obtained from a given set of var iables ( in 
th is case twenty-three performance measures) i s obviously a function of 
the pa r t i cu la r sample of subjects that contributed the data used to form 
the in te rcor re la t ion matrix. Thus, once a factor structure has been 
determined, the question of i t s s t a b i l i t y over random samples -
" f ac to r i a l invariance" - quite natura l ly a r i ses . Therefore, the changes 
Table 8. F i re f i gh te r Cross-Val idat ion Factor Loading Matr ix 
[Group I) 
Variables Factor 1 2 3_ 4 5 6 I 8 
Peer evaluation .04 .00 .67 - .10 .00 - .08 - .23 - .09 
Supervisor evaluation .11 - .16 .59 .10 - .03 .12 -.07 .06 
Knots and ropes .20 .08 .18 .18 - .26 .63 - .02 .19 
One man hose lay .77 .02 .04 .05 - .09 -.01 -.16 .05 
One man ladder handling .79 .06 .06 .01 - .06 .00 .00 -.14 
Hand traverse .06 .11 .01 - .02 .07 .06 .13 .78 
Scott a i r pak handling .21 .02 .46 - .33 .17 .38 .19 .04 
Ladder climb with weight .84 .14 .07 .03 .05 .02 .12 .03 
Ladder descent with weight .81 .04 .00 .04 .06 .00 .03 .08 
Equipment storage -.12 -.01 .00 - .03 .20 .63 - .19 -.11 
Equipment inspect ion -.01 .36 .35 - .10 -.17 -.17 - .08 .16 
Rescue techniques tab .04 -.14 .08 .07 .10 .04 -.69 - .15 
Exposure protect ion tab -.06 .21 -.04 .06 - .10 .12 - .60 .10 
Rescue equipment tab .10 .45 .12 .38 .11 .14 .14 -.37 
Vent i la t ion access tab .09 .50 -.01 .02 .43 - .02 - .38 .11 
Order of ven t i la t ion .00 -.01 -.01 - .08 .79 .15 .06 -.06 
Method of ven t i l a t i on .03 .03 .12 .31 .59 -.34 - .09 .30 
Vent i la t ion equipment tab .06 .78 - .09 .14 -.07 .21 .11 .04 
F i re suppression tab .08 - .02 -.04 .78 .02 .08 -.04 -.02 
Salvage and overhaul tab .06 .14 .03 .52 -.01 -.16 -.21 .50 
A i r pak tab .21 .57 -.04 - .20 .08 -.27 -.27 .14 
Job knowledge - .19 .20 .59 -.04 .10 .18 .03 .14 
CPR .07 - .05 .67 .16 -.01 -.08 .26 -.24 
O 
Table 9. F i re f i gh te r Cross-Val idat ion Factor Loading Matr ix 
(Group II) 
Variables Factor 1 2 3 4 5 6 7_ 8 9 
peer evaluation .09 - .70 -.02 .16 .05 .14 .06 .18 .14 
supervisor evaluation .11 - .73 -.11 .01 .01 .05 .13 .02 .05 
Knots and ropes .04 -.09 -.06 .25 - .06 - .38 - .08 .11 - .65 
One man hose lay .04 - .18 -.74 .01 -.02 .03 .07 -.08 .03 
One man ladder handling .00 .10 - .12 .01 .07 -.77 .06 .19 - .06 
Hand traverse .16 .03 - .69 -.08 -.13 -.21 -.16 -.16 .05 
Scott a i r pak handling .01 .21 - .23 -.07 .26 - .15 -.17 - .15 
-
.56 
Ladder climb with weight - .07 .15 - .73 -.04 .15 .01 .05 .08 
-
.29 
Ladder descent with weight - .13 - .28 -.41 -.06 - .45 - .00 .33 .20 .08 
Equipment storage .11 -.07 .06 -.01 .76 -.11 .18 .11 
-
.01 
Equipment inspect ion .07 - .10 .14 .00 .01 - .16 - .03 .78 .02 
Rescue techniques tab .51 .39 - .09 -.13 - .07 .10 .08 .10 - .09 
Exposure protect ion tab .04 -.01 - .20 - .75 .03 -.01 .02 - .15 - .04 
Rescue equipment tab .43 -.21 - .05 - .38 - .23 - .08 .20 .25 - .11 
Vent i la t ion access tab .31 .12 -.03 .13 - .17 - .45 .44 - .25 - .12 
Order of ven t i l a t i on .03 - .12 .00 .03 .07 -.06 .81 - .03 .02 
Method of ven t i l a t i on .10 - .23 -.14 .57 - .05 - .05 .21 -.21 
-
.13 
Vent i la t ion equipment tab .17 - .03 .05 - .13 -.14 .24 .22 -.04 
-
.73 
F i re suppression tab .37 .04 .19 .04 - .55 -.17 .13 .06 -.02 
Salvage and overhaul tab .64 - .06 .13 -.21 .03 - .18 .10 - .29 
-
.09 
A i r pak tab .27 .51 - .13 .20 .06 .30 .33 .20 .17 
Job knowledge .69 - .18 -.07 .37 .13 - .04 -.16 .09 .08 
CPR .53 -.19 -.39 .12 - .03 .16 .01 .25 
-
.12 
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in subject samples were of in te res t because i t involved spec i f i c sub-
populations of the to ta l f i r e f i g h t e r population who had been a l te rnate ly 
assigned to two subgroups. 
When the two factor structures to be compared are based on 
d i f ferent samples of subjects , the corre la t ion of factor scores is not 
poss ib le , and another approach to the question of f ac to r i a l invariance 
must be used. Kaiser (1960) developed a method of determining fac to r i a l 
invariance which accepts as input two factor- loading matrices derived 
from the same set of var iables on s p e c i f i c subpopulations. 
Veldman in his book Fortran Programming for the Behavioral 
Sciences gave an excel lent explanation of the program RELATE. 
Ka iser ' s program i s intended only for orthogonal sets of 
reference vectors. The procedure i s to a r b i t r a r i l y equate 
the or ig ins and factor-vector or ientat ions of the two 
s t ruc tures, and then to determine ana l y t i ca l l y the degree of 
rotat ion of the factor axes of one of the structures which 
w i l l r esu l t i n a maximum degree of overlap between correspond­
ing test vectors in the two st ructures. The degree of rotat ion 
necessary to achieve th is c r i t e r i on i s expressed as a matrix 
of cosines of the angles between a l l pairs of factor axes in 
the two st ructures. Therefore, these cosines may be i n te r ­
preted as corre la t ions between the factor var iables derived 
from the two analyses. Since the matrix of cosines i s 
ac tua l l y a transformation matrix which w i l l carry one 
structure of tes t vectors into maximum cont igui ty with the 
other, i t may be appl ied d i r ec t l y to one of the o r ig ina l 
factor st ructures to achieve th is ro ta t ion . The resu l t ing 
matrix of fac tor loadings could then be used to derive weights 
for factor-score computation. Although the rotat ion accom­
pl ished by th is method minimizes the angles between correspond­
ing tes t vectors in the two s t ruc tures, one may question the 
success of the reor ien ta t ion . The f i na l step in the procedure 
y i e l ds a matrix of cosines between a l l pairs of test vectors 
a f ter the reor ientat ion of one of the matrices i s accomplished 
with the i n i t i a l factor-cosine matr ix. Therefore, the diagonal 
elements of th is matrix are indices of the constancy of i n ­
div idual tests across the two analyses (Veldman, 1967, p. 237). 
The inferred coe f f i c ien ts of congruence of the twenty-three performance 
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measures between the cross-val idated factor analyses are shown in Table 
10. 
Since the coe f f i c ien ts of congruence between the c ross-va l ida t ion 
factor analyses of f i r e f i g h t e r performance tests indicated that the 
factor structures were so s i m i l a r , based on Ka ise r ' s suggested .40 index 
as an acceptable level of congruence, i t was decided to use the to ta l 
sample of 598 f i r e f i gh te rs in an overa l l factor ana lys is . I t should be 
mentioned again that the performance measurement raw scores were trans­
formed to standardized scores pr io r to performing a pr inc ipa l factor 
with i te ra t ion analysis using the subprogram FACTOR PA2 option in the 
Univac-1100 SPSS - - S t a t i s t i c a l Package for the Social Sciences. Table 
11 shows the factor - loading matrix which was obtained by th is analysis 
fo l lowing a varimax ro ta t ion . 
An in teres t ing aspect of th is factor analysis is that the 
variables tend to show very c lose ly what Thurstone refers to as a 
"simple s t ruc ture . " In other words, a set of common factors displaying 
th is property re late to the observed var iables in such a way that each 
factor pertained as much as possible to one nonoverlapping subset of the 
observed var iables (Mulaik, 1972). Another in terest ing point is that 
the nine eigen roots range from 2.92 to 1.04, which indicates that no 
overal l performance factor i s present. The nine eigen roots also account 
for 55 percent of the variance. This f inding demonstrates the mul t i -
dimensional i ty of job performance measurement as per the s ix th object ive 
of t h i s study. 
Factor I was c lea r l y a strength and a g i l i t y fac to r . The tests 
which loaded on th is fac tor were the one-man hose lay , one man ladder 
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Table 10. Results of Cross-Val idat ion Congruence Analysis 
Performance Measures Coef f ic ien t of Congruence 
1. Peer evaluat ion .68 
2. Subjective evaluation .82 
3. Knots and ropes .66 
4. One man hose lay .79 
6. One man ladder handling .41 
7. Hand traverse .58 
8. Scott a i r pak handling .47 
9. Ladder climb with weight .76 
10. Ladder descent with weight .75 
11. Equipment storage .68 
12. Equipment inspect ion .38 
14. Rescue technique tab .37 
15. Exposure protect ion tab .67 
16. Rescue equipment tab .67 
17. Vent i la t ion access tab .68 
18. Order of ven t i l a t i on .81 
19. Method of ven t i l a t ion .77 
20. Ven t i la t ion equipment tab .80 
21. F i re suppression tab .73 
22. Salvage and overhaul tab .68 
23. A i r pak tab .93 
24. Job knowledge .79 
25. CPR .57 
Table 11. Factor-Loading Matrix of F i re f i gh te r Performance Indices 
Variables Factor 1 2 3 4 5 6 7 8 9 
Peer evaluation .02 .52 .01 .04 .03 -.01 .07 .05 - .04 
Supervisor evaluation .09 .53 - .03 .04 - .12 .03 .04 -.07 .03 
Knots and ropes .05 .12 .09 -.01 .00 .47 .21 - .07 .03 
One man hose lay .58 .12 - .05 .06 -.03 .15 .01 .17 .05 
Apparatus spot and hook up .15 .08 - .07 -.16 - .05 .02 -.01 .48 .11 
One man ladder handling .48 .03 .00 .03 .09 .49 - .04 .15 -.07 
Hand traverse .38 .03 .00 .09 .07 -.07 .15 .00 .24 
Scott a i r pak handling .16 .01 -.04 -.04 .02 .12 .49 -.04 .09 
Ladder climb with weight .75 -.11 .26 - .03 .07 .09 .19 .04 -.01 
Ladder descent with weight .62 .12 .05 .01 .07 - .03 -.08 .00 .04 
Equipment storage -.11 .01 .07 .03 - .05 .07 .13 - .15 - .02 
Equipment inspect ion .02 .21 .04 .00 .08 .07 -.04 .03 -.01 
Pumper tab .04 -.01 .46 .05 - .03 .01 -.02 -.09 - .03 
Rescue technique tab .02 - .03 .05 .14 - .02 .00 .10 .20 .19 
Exposure protect ion tab .04 -.07 - .02 .05 .05 .02 .02 .03 .25 
Rescue equipment tab .08 .16 .40 .14 - .08 .06 - .10 .13 .30 
Vent i la t ion access tab .02 - .02 .13 .53 .17 .13 -.03 .06 .14 
Order of ven t i l a t i on .00 -.01 - .03 .27 - .06 - .03 .08 .00 .08 
Method of ven t i l a t ion .07 .16 - .02 .43 .06 -.18 .00 -.14 -.01 
Vent i la t ion equipment tab .05 - .08 .40 .00 .23 .17 .10 - .08 .14 
F i re suppression tab .01 .06 .19 .37 - .02 .14 -.17 - .06 .06 
Salvage and overhaul tab .05 .10 .13 .22 .17 -.06 - .03 .09 .36 
A i r pak tab .13 .06 .03 .05 .69 .02 .02 - .03 .15 
Job knowledge -.14 .32 .22 .16 .09 .06 .44 .28 -.11 
CPR .05 .31 .39 .04 .10 - .10 .21 .15 - .12 
en 
c n 
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handl ing, hand t raverse, ladder climb with weight and ladder descent 
with weight. 
Factor II dealt with subject ive evaluat ion. Both the peer and 
supervisory evaluation loaded on th is fac to r . I t should be noted once 
again that the subject ive evaluations of performance f a l l out on a 
separate fac tor . 
Factor III was centered around applied technical knowledge i n 
emergency s i tua t ions . The tes t instruments which loaded on th i s factor 
were the pumper tab, rescue equipment tab, ven t i la t ion equipment tab, 
and CPR. A l l of these measures were concerned with what to use ( e . g . , 
proper piece of equipment or proper l i f e - sav ing technique) in an emer­
gency s i tua t ion to accomplish spec i f i c tasks. 
Factor IV was associated with f i r e f i gh t i ng techniques. The 
var iables which loaded on th is factor were vent i la t ion access tab, 
method of ven t i la t ion tab, and the suppression tab. A l l of these tests 
were concerned with what to do and when to do i t at the scene of a f i r e . 
Factor V was a s ing le item factor dealing with equipment t rouble­
shooting. The only instrument loading on th is factor was the air-pack 
tab in which subjects were required to determine what piece of equipment 
was malfunctioning and how to remedy the s i t ua t i on . 
Factor VI was a s k i l l fac tor . The two tests which loaded on th is 
factor were one man ladder handling and the knots and ropes tes t . Both 
of these tests were object ive performance tests and dealt with e i ther 
f ine or crude motor coordination (hands and f ingers or combination 
hands, arms, and legs ) . 
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Factor VII deal t with general job knowledge. This factor had 
two of the var iables load on i t , the job knowledge test and the Scott 
a i r -pak handling object ive performance tes t . Both of these instruments 
were concerned with f a m i l i a r i t y with equipment and/or procedures. 
Factor VIII was a f i r e apparatus operator factor which seems to 
d i f fe ren t ia te the f i r e apparatus operator as a subpopulation of the 
total f i r e f i g h t e r populat ion. The test which loaded on th is factor was 
the apparatus spot and hook-up object ive performance instrument. 
Factor IX deal t with s i tua t iona l problem-solving. The performance 
var iable which loaded on th is factor was the salvage and overhaul tab 
tes t . This test indicated that cer ta in problems existed and the f i r e ­
f ighters were required to determine a so lut ion which would correct the 
d i f f i c u l t y . 
The actual r e l i a b i l i t i e s of the twenty-f ive instruments which 
composed the to ta l f i r e f i g h t e r performance evaluation package were not 
computed for inc lus ion in th is thesis and no way has been devised to 
estimate the r e l i a b i l i t i e s of the tab tes ts . Therefore, s ince there 
was no d i rec t ca lcu la t ion of r e l i a b i l i t i e s , i t was decided to use an i n ­
d i rec t i n fe ren t i a l technique as a method to address the question of i n ­
strument r e l i a b i l i t i e s . This was accomplished using the defaul t option 
(PA2) of the subprogram FACTOR in the Univac-1100 SPSS — S t a t i s t i c a l 
Package fo r the Socia l Sciences. To c l a r i f y , the PA2 option of the 
subprogram FACTOR determines the number of factors to be extracted 
from the or ig ina l or unreduced in te rcor re la t ion matr ix. The program 
then replaces the main diagonal elements of the in te rcor re la t ion matrix 
with i n i t i a l estimates of communal1 t i e s , the R^ estimates. Next i t 
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extracts the same number of factors from this reduced matr ix, and the 
variances accounted for by these factors become new communality e s t i ­
mates. The diagonal elements are then replaced with these new com­
munal i t i e s . This process continues un t i l the dif ferences in the two 
successive communality estimates are neg l i g ib le . Following twenty-f ive 
i t e r a t i o n s , the resu l t ing communalities shown in Table 12 can then be 
viewed as lower-bound estimates of the r e l i a b i l i t y of the various test 
instruments which were developed and used in th is research project . 
Using the pr inc ipa l factor method of ana l ys i s , twenty-f ive fac­
tors were extracted. The eigenvalues of these unrotated factors are 
shown in Table 13. Therefore, fol lowing the determination of the f i na l 
communalities, these lower-bound estimates were inserted in the main 
diagonal of the R matrix and a varimax rotat ion was performed rotat ing 
only those nine factors which were found to have an unrotated eigenvalue 
of greater than 1.0. The resul t ing "column sum of squares" associated 
with the loadings of the rotated factors are shown in Table 14. These 
sum of squares divided by the number of var iables gives an index of the 
percentage of to ta l variance accounted for by each of the orthogonal 
fac tors . The maximum percentage of the to ta l variance accounted for 
by a s ingle common factor was 0.26. 
Table 12. F i re f i gh te r Performance Evaluation Battery 
Lower-Bound Estimates of R e l i a b i l i t y 
Var iables Communalities 
Peer evaluation .28 
Supervisor evaluation .31 
Knots and ropes .29 
One man hose lay .41 
Apparatus spot and hook up .31 
One man ladder handling .51 
Hand traverse .24 
Scott a i r pak handling .30 
Ladder climb with weight .70 
Ladder descent with weight .41 
Equipment storage .07 
Equipment inspect ion .06 
Pumper tab .22 
Rescue technique tab .11 
Exposure protect ion tab .08 
Rescue equipment tab .34 
Vent i la t ion access tab .37 
Order of ven t i la t ion .09 
Method of ven t i l a t ion .27 
Vent i la t ion equipment tab .29 
Fi re suppression tab .24 
Salvage and overhaul tab .25 
A i r pak tab .53 
Job knowledge .50 
CPR .36 
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Table 13. Unrotated Eigenvalues of F i re f igh te r Performance Indices* 
Factor Factor Name Eigen Value Percent of Variance 
1 Strength and a g i l i t y 2.92 11.7 
2 Subjective evaluation 1.91 7.6 
3 Applied technical knowledge 1.61 6.5 
4 F i re f igh t ing techniques 1.42 5.7 
5 Trouble-shooting 1.25 5.0 
6 S k i l l s 1.22 4.9 
7 General job knowledge 1.16 4.6 
8 F i re apparatus operator 1.10 4.4 
9 S i tuat iona l problem-solving 1.02 4.1 
54.5 % of the tota l variance accounted for 
by factors having eigenvalues greater than 1.0 
10 .99 4.0 
11 .95 3.8 
12 .92 3.7 
13 .89 3.6 
14 .84 3.4 
15 .79 3.2 
16 .77 3.1 
17 .75 3.0 
18 .73 2.9 
19 .65 2.6 
20 .61 2.4 
21 .58 2.3 
22 .55 2.2 
23 .51 2.0 
24 .47 1.9 
25 .37 1.5 
* Eigenvalues of R matrix with l ' s in the major diagonal. 
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Table 14. Column Sum of Squares of F i re f i gh te r Performance Indices 
Factor Column Sum of Squares Percent of Variance 
1 2.35 31.2 
2 1.28 17.0 
3 .94 12.5 
4 .72 9.6 
5 .57 7.5 
6 .50 6.7 
7 .48 6.4 
8 .42 5.6 
9 .27 3.6 
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CHAPTER VII 
DISCUSSION 
The f i r s t object ive of th is study was to ident i fy the dimensions 
of f i r e f i g h t e r performance. The PAQ and CIT job analy t ic techniques 
y ie lded f i f t een f i r e f i g h t e r job performance dimensions. Support fo r 
the adequacy of th is approach was provided by the Murdy and Norton 
(1972) job analys is of the Fort Worth f i r e se rv i ce , as wel l as the 
metropolitan At lanta t ra in ing o f f i c e r consensus which was obtained. 
The second object ive set for th is study was to develop at least 
one performance measure fo r every job dimension iden t i f i ed through the 
job analyses which were performed. The 75-item performance evaluation 
check l i s t used in th is study was constructed using f i ve behaviora l ly-
based dichotomous statements iden t i f i ed by the c r i t i c a l incident 
methodology. I t should be re i terated that the check l i s t was designed to 
evaluate a l l f i f teen job performance dimensions. Some of the dimensions 
iden t i f i ed (Remains calm in personal ly demanding s i tuat ions and A b i l i t y 
to work e f f ec t i ve l y in a hazardous unpleasant environment) could be 
e t h i c a l l y evaluated only in th is manner. Due to the a r t i f i c i a l i t y of the 
required tes t ing s i tua t ion ( e . g . , ro le-p lay ing) other dimensions (Rela­
t ionships with peers and pub l i c , Helping others l ea rn , Interest in 
learn ing, Wi l l ingness and eagerness to do the i r part of the work at the 
stat ion and/or f i r e , and Professional ism) were also assessed only with 
the check l i s t . More object ive measures ( e . g . , tab-tests and object ive 
performance tests) were constructed on the remaining job performance 
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dimensions when the s i tua t ion dictated the i r e th ica l and economic 
p r a c t i c a l i t y . 
The th i rd object ive was to determine i f job performance can be 
measured as a unitary charac te r i s t i c or i f measures of job performance 
are independent of each other. The resul ts of th is study give support 
to the contention that job performance can only be e f f ec t i ve l y evaluated 
using a multidimensional approach to job performance measurement. The 
support is in the form of a factor analysis performed on the 
in te rcor re la t ion matrix of twenty-f ive performance evaluation instruments. 
This analys is indicated that at least nine d i f ferent indices of performance 
were present and that they accounted for 54.5 per cent of the tota l 
v a r i a b i l i t y . The remaining fo r t y - f i ve per cent of the v a r i a b i l i t y 
probably represents the nine dimensions which could not be covered with 
object ive and/or pencil-and-paper performance measures. The eigen roots 
(ranging from 2.92 to 1.04) found during the factor analysis of the 
in te rcor re la t ion matrix of f i r e f i g h t e r performance measures indicated 
the absence of an overal l performance fac tor . This f inding represents 
the accomplishment of the s ix th study ob jec t ive , that being to demon­
strate the mult idimensional i ty of job performance. 
The cor re la t ion between the two independent sets of subject ive 
evaluations (0.28) f a l l s wi th in the range found in the l i t e ra tu re 
survey, even though the evaluators were afforded a unique opportunity 
to observe. Therefore, the fourth study object ive dealing with the 
re la t ionship between two independent sets of evaluators was considered. 
However, r ea l l y concrete conclusions cannot be drawn in regard to the 
resul tant low cor re la t ion between the two independent sets of evaluators 
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in thts study. Without peer-peer or supervisor-supervisor cor re la t ions , 
i t i s hard to evaluate whether the resu l t i s not simply due to low 
in ter ra ter r e l i a b i l i t y in general . The more important aspect of th is 
f inding i s simply that in te r ra te r r e l i a b i l i t y of the same ind i v idua l ' s 
performance, though s i gn i f i can t l y cor re la ted, i s lower than might have 
been i n t u i t i v e l y hypothesized in th is s i t ua t i on . 
The re la t ionships between the subject ive evaluations of job 
performance and the remaining object ive indices of performance 
represent the f i f t h research ob ject ive . The extremely low in ter ­
corre lat ions between subject ive evaluations and the remaining object ive 
indices of performance are also consistent with previously reported 
f ind ings . The question therefore ar ises as to what i s being subject ive ly 
evaluated; i t i s obviously not object ive performance to any high degree. 
A lso , the two var iables dealing with the performance evaluation check­
l i s t loaded on only one fac to r , as always seems to be the case. I t i s 
acknowledged that th is f inding may have resul ted from method variance 
(Jackson, 1969), but more importantly, th is fac tor accounted for less 
than eight per cent of the tota l v a r i a b i l i t y . Hence, two conclusions 
seem evident with regard to subjective evaluat ions: 
1) Subjective evaluations should not be used as the sole ind icator 
of performance leve ls because of the high complexity of job 
performance. 
2) Subjective evaluations should probably be included in a 
multidimensional performance evaluation package because they 
do account for a port ion of the v a r i a b i l i t y , the actual content 
of which has yet to be in terpreted. 
65 
The f i r e f i g h t e r performance evaluation in te rcor re la t ion matrix 
indicated that the re la t ionsh ips among the various performance measures 
were much lower than would have been i n t u i t i v e l y hypothesized. This 
f inding gives c r e d i b i l i t y to the exploratory nature of th is invest iga­
t i on . The two sets of subject ive evaluations col lected using the same 
instrument on two d i f fe rent sets of evaluators were correlated at only 
0.28. Even among the more object ive performance measures, some of 
which at face value seemed highly s im i l a r ( e . g . , Ladder climb with 
weight versus Ladder descent with weight) , only f i ve in tercor re la t ions 
were above 0.30. The eleven tab t es t s , whose method was constant but 
whose content was var ied, produced only one in te rcor re la t ion which was 
above 0.20. The two wr i t ten performance measures (job knowledge and 
CPR) only correlated at 0.36. Hence, a factor analysis of the resul tant 
performance evaluat ion in te rcor re la t ion matrix produced nine rather we l l -
defined factors with only one of the twenty-five performance var iables 
loading on more than one fac tor . 
Since some of the test instruments which were developed over­
lapped various i den t i f i ed c r i t i c a l incident dimensions, there was also 
some overlap between dimensions and the factors which were iden t i f i ed 
through factor ana lys is . For example, the spec ia l ized job knowledge 
dimenion was evident in factors I I , I I I , IV, V, V I , V I I , and was possibly 
present in factors VIII and IX. In other words, the spec ia l ized job 
knowledge dimension must represent the basic structure underlying at 
least s i x , possib ly e igh t , of the factors which were found. The 
Respect for property and equipment dimension was thought to be covered 
by the equipment storage and inspection of instruments, but they f a i l ed 
66 
to load on any of the i den t i f i ed fac to rs . Factor I obviously accounted 
for the dimension A b i l i t y to perform phys ica l ly demanding tasks. Factor 
II covers the dimension A b i l i t y to fol low orders. The dimension dealing 
with the a b i l i t y to make correct decisions obviously pertains to factors 
III and IX, respect ive ly . The dimension Responsib i l i ty for the safety 
of others was presumed covered by the rescue techniques and exposure 
protect ion tabs, but they also f a i l ed to load on any of the factors 
i d e n t i f i e d . 
I t should be noted that f ive of the performance var iables 
(equipment storage, equipment inspect ion, rescue techniques tab, ex­
posure protect ion tab, and order of ven t i la t ion tab) f a i l e d to load 
under the pr inc ipa l fac tor analysis on any of the nine factors iden­
t i f i e d (see Table 11). Certain inferences can be drawn from th is 
f i nd ing . F i r s t , the two object ive performance tests dealing with equip­
ment storage and inspection were " t r i c k " tests in the sense that they 
required extreme attent ion to de ta i l or some ins ight into what was 
rea l l y being tested. Also the lower-bound estimates of r e l i a b i l i t y 
on these two instruments were much lower than the other performance 
indices ind ica t ing the presence of high amounts of unique variance 
(see Table 12). Second, the order -o f -vent i la t ion test was administered 
with a one-minute time l im i t for completion. The combination of problems 
associated with reading comprehension and retention of material probably 
explains why th is test also did not produce a re l i ab le measure of per­
formance. 
A f inding of special s ign i f icance was noted with regard to the 
tab tes t instruments. The only two tab tests (rescue technique tab and 
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exposure protect ion) which f a i l ed to load on any of the i den t i f i ed fac­
tors were also the only tab tests which contained one correct a l te rna­
t ive from among a set of possible a l te rna t i ves . This coupled with the 
lower estimates of r e l i a b i l i t y on these two instruments, (see Table 12), 
indicates that i f tab tests are to be constructed, they mu£t contain 
more than one correct a l te rna t i ve . The rat ionale for th i s observation 
is based on a review of Table 12 in which the other tab tests having 
more correct a l te rnat ives possessed lower-bound estimates of r e l i a b i l i t y 
on the order of three times higher than those tab tests having only one 
correct a l te rna t i ve . 
The p o s s i b i l i t y ex is ts that the tab item r e l i a b i l i t y estimates 
are ser ious ly underestimated. On some of the tests a l l correct and no 
incorrect a l ternat ives were selected by approximately one-half the sub­
j ec t s . In such cases, the item i s invar iant fo r that group and has a 
r e l i a b i l i t y of 1.00. Hence, i t seems l i k e l y that the tab items have 
r e l i a b i l i t i e s much higher than the calculated lower-bound est imates. 
The major object ive of th is thesis was to provide a rat ional 
multidimensional research strategy through which to accomplish both 
job analysis and job performance evaluat ion. The resul ts which have 
been presented indicate the research strategy employed in th is thesis 
to be a v iable approach to performance measurement. 
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CHAPTER VIII 
IMPLICATIONS 
The impl icat ions from th is study suggest that job analyses can 
be put to fa r greater use in bui ld ing object ive performance tests than 
i s current ly the norm. The f i r e f i g h t e r object ive performance tests 
covered ten spec i f i c job tasks which on the surface appeared highly 
s i m i l a r , but upon analysis were found to be quite varied as evidenced 
by the in te rcor re la t ion matr ix. 
The object ive performance tests were, by design, phys ica l ly 
demanding for the PAQ analys is indicated that a high level of physical 
exert ion was required for the job. Also incorporated in the object ive 
tests was the assessment of other performance aspects ( e . g . , s k i l l s , 
techniques, handling procedures, e t c . ) . Therefore, the resul ts obtained 
indicate that a f ter performance dimensions have been i d e n t i f i e d , using 
both the CIT and PAQ methodology, they can be used to develop rather 
independent object ive performance tests which cover some of the spec i f i c 
job tasks and/or r e s p o n s i b i l i t i e s . 
The use of the tab test format holds real promise in the evalua­
t ion of technical competence and integrat ive problem-solving a b i l i t i e s 
of h i gh l y - sk i l l ed job incumbents. Although o r i g i n a l l y developed and 
used in the la te 1940's, the tab test approach has been dormant, as 
evidenced by the l i t e r a t u r e , for over twenty years. The f indings in 
th is study indicate that in terest in the development and use of tab 
tests in performance measurement should be rek ind led. Support for th is 
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argument is based on the low in tercor re la t ions among the eleven tab 
tes ts . This indicates that tab instruments can be constructed to 
measure independent performance dimensions. 
Tab tests are contingent upon constraints which make cer ta in 
a l ternat ives correct and other a l ternat ives incor rec t . These con­
s t ra in ts are f l e x i b l e to the extent that var ia t ions in the technical 
input eas i l y modifies the const ra in ts , thus changing the correct 
a l te rna t i ve . Tab tests also serve the dual function of simultaneously 
evaluating and t ra in ing the subject, as has been previously noted. 
There i s from a psychometric viewpoint, however, a problem with the 
tab test approach to performance measurement which needs to be ad­
dressed; that i s , the need for a methodology whereby the r e l i a b i l i t y 
of th is measurement technique can be s t a t i s t i c a l l y demonstrated. 
This analys is of a multidimensional approach to job performance 
measurement uncovered at least eight f i r e f i g h t e r performance factors 
and one addi t ional factor which seemed to d i f fe ren t ia te the f i r e ap­
paratus operator from the f i r e f i g h t e r . In a pract ica l sense, the 
i den t i f i ca t i on of these nine factors from an in tercor re la t ion matrix of 
twenty-f ive performance evaluation instruments ind icates: (1) a mu l t i ­
dimensional assessment of the f i r e f i g h t e r ' s job performance and (2) 
that f i r e f i g h t e r performance factors might be adequately measured by 
using the one performance evaluation instrument having the highest 
loading on a pa r t i cu la r fac to r . For example, factor I might be measured 
adequately using only Ladder climb with weight; factor II - Supervisor 
evaluat ion; fac tor III - Pumper tab; factor IV - Vent i la t ion access tab; 
factor V - A i r pak handling; factor VIII - Apparatus spot and hook up; 
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and factor IX - Salvage and overhaul tab. In other words, an abbre­
viated version of the f i r e f i g h t e r performance evaluation package con­
tain ing nine versus twenty-f ive performance evaluation instruments 
might be jus t as e f fec t i ve as the to ta l package. This condensed version 
of the tota l f i r e f i g h t e r performance evaluation battery might then be 
used in s i tuat ions where pract ica l and/or economic l im i ta t ions prevent 
use of the ent i re package. 
The performance evaluation methodology out l ined in th is study is 
extremely f l e x i b l e and can be used on many d i f ferent job c l a s s i f i c a t i o n s 
( i . e . , po l i ce , c l e r i c a l , mechanics, e t c . ) . With a l l the current em­
phasis being placed on the va l ida t ion of se lect ion tests and screening 
devices, a combination of tab tests and object ive performance tests can 
be used not only as performance evaluation instruments but also as 
" job- re la ted" pre-employment screening devices which have the necessary 
face v a l i d i t y to be p rac t i ca l l y acceptable. 
The multidimensional approach to job performance measurement has 
cer ta in innate benefi ts in that i t recognizes that a l l human beings 
have strengths and weaknesses in regard to the i r job performance ( e . g . , 
indiv idual d i f fe rences) . By assessing ind iv iduals over many d i f fe rent 
job performance dimensions, ind iv iduals who are strong in some dimen­
sions can compensate for being weak in other dimensions. Once the 
time and e f fo r t has been expended in developing performance evaluation 
ba t te r ies , the i r use could be expanded from va l ida t ion research. Af ter 
mean levels of performance have been estab l ished, the performance 
evaluation package might be used to replace the annual merit rat ing 
system, current ly in use throughout the United States. I t would provide 
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a more object ive means of determining ind iv idua ls who are deserving of 
merit ra ises or pay increases. Further, a ser ies of these annual per­
formance evaluations might then be used for promotional purposes, thus 
allowing the more qua l i f i ed employees to be singled out for promotions. 
A f i na l contr ibut ion which could be gained through adoption of the 
performance evaluation battery i s that i t may serve to ident i fy d e f i ­
c iencies in establ ished t ra in ing programs. A l l things considered, th is 
multidimensional approach to job performance measurement seems poten­
t i a l l y to be an extremely pract ica l contr ibut ion to the f i e l d of per­
formance evaluat ion. 
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jus-kELa ted 
r.i'.AiNiN., in 
i; i. 1 m a HA THE:'. 
LEVtL Or I'Hr 
K.NEKl.lMi/STii 
SU."*VIS UF 
oihfc r [ri i 
SUPERVISION 
fULLDWIiJu ITEMS MAY PROVIDE HELPFUL INFOKmaTIiftl 
UF HEM - SCUkE.... 
DI F F t ME N I A f 1)N 2.7 
TlDrl ( iHPUfc f ANCEi 3.3 
EVEL UK ti)Ui V) 3.0 _ 
i:XPC><IE'^F 0.7 
E ID I.F.hun JOB) ,2-7 
UICS (LuVLl ) —*3.i -
SICAL F x L .M r I U N 4.3 
UP [ N G (TIME) I . 0 
UM-SuPUVISKY PEK5 0.7 _. 
SUfL'< V I illKY P£F(5> 0.7 
•(ECEIVEU 2.3 
HE A rJ [ NU UF 6CUKE' 
MUOEHAfK 0 E f A I L 
AVKKAliE I MPOKT ANCE 
... SUME CULLEliF FUUC 
less than l month 
f> MCJNlHS TO 1 YEAH 
 I<TtiHltl)IAfE 
HEAVY 
UNUEH 1/10 OF TIME 
... 1 OK 2 MUKrtENS 
1 OK 2 SUP PENS 
GENERAL SUPEKVISM 
PKEOI^TFO VALUES 
NAmE OF TEST 
fi" I"Tf Ll-ir.EUCK 
V " 1/ F « h A L APTITUOE 
N-NUMf»ICAL A p T . 
S-iHATl&L A BT T T1 p E 
P-FOUH P£WCEPTInu 
O-CLFxiCaL ^••C'-PT 
K*Murnn couhdhat 
F-FlNf.FK OEXTFrifTY 
H-M4NIJAL OEXTFMTTY 
P»»E(>. mCan 
TEST :iCi'(£ 
103.43 
103.09
99.23 
106. IS 
0 8.84 ' 
96.S6 
99.42 _ 
'96.42 
99,6 5 
TEST SCOrtt . STD. DEV. OF TEST SCUBE.S. VALIOtTY COEF .. USE IN SELECTION » CUTTING SCONE. 
s fiu y Htt<\A PSEO. STu. DEV. S'lO FhpOH PKE. VAL10. STO Ekr PHEU. USt IN STL" ERH pheo. cutting 
OF EST. 1F TEST SCONES OF tST. COFF. Ur EST . selectiun Of £ ST scu*t 
CO
 
14.50 _ .... 1.66 - . 0.35 0.14 1.12 0. CO 89 
7.0 3 14.23 1.80 0.29 0. It) 0. j9 0.36 
8.40 15.56 1.78 0.31 0.13 0. HO 0.43 C4 
7.83 16.66 1.72 0.26 — 0.13 0. 26 - 0.26 
8.82 15.22 1.C9 0.29 0.13 0 . U4 0.37 
8.2) . 13.49 1.29 0.25 0.13 0.25 0. 39 
7.09 17.37 1.97 . .. 0.22 0.12 ".31 0.39 
7,19 17.91 1.83 0.24 0.12 0.43 0.36 79 
a.89 20.43 2.36 0.20 0.14 U. 30 0.40 • 
JUM F.VAL'IATI On - PKF.UtCTFO j:)H EV ALUA I 1 UN POUTS « 762. 12 S f A h fj 4 K D LHiiOn Or ESTIMATE » 15y.oO 
MASmIHU - ThF. jr.rt EVALUATION PKEUICTI ONS SHOULD KE IN T L'rtP «F T E 0 wIM CAUTION. SEE THE PAU Uit-H'S MANUAL ANO J«E 
TECHNICAL MANUAL. 
PAj MIH^EIJ - /UI5O4 
OHO*NI741 I'"! - ~ " " ~ 
jUa r I TLf - r I ki-VIuHTTK 
OEpA^I'if fjT/U»(f f - _ . • 
oatk - t n t m " - - -•- - -
ANALYSES) -
NUMHFR Of ANALYSTS ^_ 3 
, JUH PKfiF I L E COImENSJOH SCORES P L fl T T F. I) P Y P F. R C F. N T IL E i 2-SCHKf.. lEftl P. I P II flu ) 
PERCENTILE STO. 
«i S 20 4U 6(J BO 95 9V.9 ERR OF 
nj'tflMiV! JOH 11 1/ 'iS;n«iS _ _ _ . .._ _L>mn scire ..._i-._.-_.-.lU- 3D 5J-..ZJ -2U.US...... .....mEaS 
A -1 WATCmUHi Ou'tf lf.ti)/MAftKI ALS FOR 1 i"jF('|i?mAT £ IM -0.413 . . .-----X . . • 0.52 
A- 2 t n 7 f •< P h EI \'*r' wnAT IS KCAin Ok ft C E M 1.8i)o . . . . . . . " X----- . 0.«8 
*- 3 US I U, i> A T A >R I (, I MA T I ;|Pi a I TM PFIJPLE . - 1. " 2 f . . • X" - . • °«J6 
A- ^ rfATCUUij TillMHi F^lll A I'ISTAnCE 0 . M 7 1 . . . . ----X---- . . 0,44 
A- 5 EVAL;)A Tl NT,- 1 dFjK HA riUN Fn.lH f HI" li S -0.013. . . . " "-X--- . . . 0.61 
A- 6 RfT'i,-, A*\o£
 t)F EnV IKUNMFMTAt C \)<l\> I T I 0N5 2 .11 n . . . . • . • • • -X------ - ... 0.74 
4- t MFl>/r, A*A'<L H F H,Ti>Y IU V rt E N T AND R41.ANCE 1.468 . , . . •
 X--------- , 0.94 
•i- b ma<i,j« Ptcisrn.ws 0.433 • . » —---x- . . 0.5& 
i- v Pi'tlTtSSlNP, 1 nFu'(mJ T IuN ... -j.361 ... . - . . *-x . . . • 0.62 
c-iu cum r«nLL 1 fil mal-i [-n.s/PKticFSSk.s 0.12? . . . -~* ** . . « 0.58 
C-U 'is 1 nr, nAr^ri  anj a'»hs lu cu»iTi<nL/Hnu'.k'Y 0.994 . . . . ------ — x — . • 0.e2 
C - 1 .i U.S I vF F11 /' < A N [/ .5 rn ijpE •< a T E t GU WV'hIcLES 3.232 . . . . . . . ««--D 0.42 
c-13 i^^'piKVi, ^ihillf.s RFJultr-iu (,Fn m'idt i",vE 1.9:3 • • ------x . 0.56 
C-U USI'ir, riAr.ns >. Al-HS Tu «. u ?/P u $ 1 T I H'i T m I Nr,S -C.f*9/ . . ------X . . . . 0.57 
('-lb USI-l.i KIuP.l'iS vS r.L >t.f«AL e.fj'iY Kilvt>-'iT -D.'»61 .----X . . . • 0.42 
C-16 f F R F jMMl'<n SKlLLED/TtCrt^lfAL ACTIVITIES 0. 559 . . . . ----A---- . . 0.44 
0-W COM^ijNlCATl'io jii|)fiE>lENTs. DECISiiiMS. INFORM 0.024 . . . X----- . , . 0.47 
n-iii f <r."\'n, i nr. jhii-mfI-a rti> InFukmaIInn .. 2.3e9 . . . . - - - • ---x------ 1.03 
O-lv PF"F.|i!MlNr, S T Ah F/REL* T G o ACTIVITIES 0.357 . . . X""" . • l ' c o 
0-20 Cl|f/TAC f I Nf. SilPt^VlSDK l>< SI '> J R1 I U A T F S -0.2^1 . . ,------X-- . . • 0.58 
0-21 DFAi.jiii; »I[h Th>F puhlIC 1.306 _. . . . . •
 x. .. O.ftO 
£.-?.£ HF.I'io 1" * ^AZAl(i)nuS/«)"ir'i.FASANT i\ N \l ] P 0 < •< F:«T 3.^52 . . . « • • ----U P • * 2 
E-2i E':f,A(,IM(, TU HFrtSri'iALLY dtlAMO I ;.U S I f • IA T 1 t',N S i.^V . . . . . "X » C.AA 
F-24 Fvir, ai, I i.i. T.-i HUi ImFSSL I Kr WIJKr. SlTUATIUfJS .._"0.051 .. • _-?"X • t • 0.32 
F-2t> hk-I-i,-; ALf.nf TO J F T A1 L / C1' a *j Ci IN ft CilNO I T 1 OnS 0.773 . • « x • » O'50 
F-2G P F^F.iRMlNP! H.jS Ii*uC f O'trli) VS S1 HOC rij'.l I HiikK "1.2/1 . . -----X----- . . . . 0.*6 
F-2(* WORKING t)«i 1 VARIABLE V S, HE. r.uL AH SC'EuOLE . -».12/.... . .. _.- . --X*- . . . .- 0.24 
IJVEhALl. Jiju i l »L'is 1 u'15 
0-21 Htm,; lire TitDN maKnp,. COhuun. .*_.SOC T AL .f(ESP 1.26a . _ . -« x » • - 0.37 
n-2v VFt»Fi|WfiI ;<P. SKlLLrn ACflViTlFS O.Qaft • . • x — " • • • 0.32 
0-3U HFI-'i'i PuY5 ACTl Vf/KELATlii; EnVIRHn CnNuIflON ?.Qr)8 x" 0' * 3 
0-31 OfFifrfT INi, t')\j\r>\E.n f/vEHULES 1 . ?29 . . . . . X . 0.43 
0-32 PpocessInp. InFuRmaTIO.i O.Sflft - - = : »«---- 0.45 
2-SCU'«E: -3 -2 "1 0 *1 t? »3 
OLSCUP- EXTRv.rtF.LY VERY . . VFRT ExTkEmFLY 
n a m Lwa-.----i.fjj . Luy.-.—ineiuut;.—.u*uu uicu ait *....«.... 
__J _ THE UASliES (") rfHICM RKACKET THfc. X'S InDICAlt flit STA^UAwO EK|10» UF HEASUREHthT. 
" " - --
 0 IrtOICATfft THAT THE JUb DIMENSION SCOKL EXlEEUS .THE GRAPH LIMITS. 
PAU M/HHr.W -. 701 5lu 
uhoaciizatii!* 
TITLE " ElrtEFluHTEH 
OEPAMTMf '^T/UnI f_-
GATE -
ANALYST*.*) -
N U ' IH f 0 11F . A NA L Y S T.S__T 3_ 
.. . DATA OErtJVEU FKOtl THt P U S I I I 0 N .ANALYSIS QUEST 1 UNNA IPE. (PAG) — 
ITEM CHECK - ALL PAO ITEMS iEHE COMPLEftD 
SPECIAL ITEMS - THE Foi.L'MINu H E M S HAY PHOVJDt HELPFUL INTUNMATIUN 
ITL-1 MEAN I N'.i UF I TEM SCOriE . MEANlNU OF SCUlit. . - „ .-
20. NEA* VISUAL 1/lFr UKLUI A H U N 3.0 MUOENATE UETAIL 
22. OEPIH PE'<CEP 1 lUN < I Mr*f)Hl AhCE i 4 . 0 H 1 li H 1 Kl P 0 K T A N C L 
... 23. .. CUL'JK PERCEPTION C I MPOwT«NCE i .4.0 ..HIGH iMPUrlTANCL _ _ . ... 
46. FiJOCAfluN (LEVLL (Iri LUUlV) 2.3 H(.H SCHOOL DIPLOMA 
47. JUP-rfFl.A 1 tl) F.Xi'EH IF.MV.L - DOES UOT APPLY 
4d. lMAIHlP'i (TU'E [.) lFmkn Jon) 1.3. . 1 TU 30 DAYS .... . . ... --
49. U5>I Jf, MATHEMATICS (UVLl ) 3.3 iNTEhMEDIATE 
67. LEVEL l.F PHfbtCAL F X C.K T 1 UN 4.3 HEAVY 
_ 92. "NEELlHii/STUUPINFi (TIME) ...1.3 U'.OEri 1/IO.OF 1IP.E _ . . . . 
1 34 . SUPERVISION DECEIVED 1.0 immediate supekvsn 
M J . mjise Intensity 4.0 LUUO 
PREDICTED VALUES - mEan TEST SC'ISE, STO. OF.V. OF TESi SCORrS. VALIOITY COEF.» OSE IN SELtCTluN. CUTTING SCORE. 
NAME Of ffST PrtfO. MEAN STU F.RWHN fi(F.D. STO. UEV. SIU fKftOH PKEO. VALIO. STu EKK PHEO. 0Sl IN STU FnP PSLO. CUTTING 
TEST SCiikE of fst. nr TtST scopes OF EST. COEF. OF EST. SELECTION OF EST. SCOKE 
G-lNTELLIf.E'JCr 103.64 . 8.1] ._. . 1 4 . 1 9 - - - 1.6 6 ..... ... 0.36 ... 0.14 . ... 1.0 7 0 . 40 90 - -
V-VEMHAL APT1TU'»E 103.60 7.03 14.y3 1.60 0.?5 0.15 0.60 0 . 36 89 
N-.VI-ESICAL . 100.20 6.40 1 .78 0.28 0.13 O.u? 0 . « 3 
S-SPAT I A L *•» 1! P'oE 101.25 7.63 16.00 1.72 _. 0 . 19 _. . 0.13 0.05 0 . 36 
P-FORh PEi»nEPT I '1 n 100.60 8.62 16.00 1 . 8<5 0.33 0.13 0.02 0 . 37 
O-CLE^iCaI. 10 2.22 8. 21 12.86 1 .29 0.25 0.13 0.49 u. 39 
K-.UlTOH CiT'lMUl ;<AT _...101'03 7.09 17.50 . 1.97 ... 0.22 . 0.12 0.52 0. 39 
F*FI;.Gf< OK<TFf<lTY 96. 60 7.19 15.98 1.83 0.25 0.12 0.46 0. 36 
K-mAnUAL OEXTERITY 101.13 6.85 22. U 2.36 0.14 0.14 -0.O3 0 • 40 
Jum F.VALOATIO,, - PHLOICTEO JUii EVALUAI10* POIMS • 651.00 STANDAKD EHKOk UF ESTIMATE • 130.00 
KARnINC " TmE JriM EVALUATION PREDICTIONS ShOULU »E INTErtPKEfEU «Ilri CAUTION, SEE THE PAU uStH'S PAM.AL AND l h £ 
TECHNICAL manual. 
00 
pAj fJi|H"tW - 7u 1 5 I 0 _ _^ 
OKuAKIZAUUr." ~ " ~ " " " ' ~ 
J'J3 TITLE - F T K>'f I tiHTEH 
D E P A P T H ( <T/!lnIf - _ _ 
OA IE - 8/17/73 " " " " " *" " ' 
ANALYST(s) -
NUMMER t)f ANALYSIS ^_ 3 _ 
j'ofl"r>K'nriLE (OlMENSIOer SCOKES PLOTTED BY PEKCENT ILE# 2TSCUHE. D E S c H I p I ION) 
PEKCENTRE STO. 
.1 5 20 10 60 BO 95 99.9 ERP OF 
•JIVISIOM JOH OTmfnSIUnS OMH StUi<E ».l 12 22 50 Lu.. * Q kS „-..Mf*3 
A -1 wATT^Iuf. ntV-ICLS/NA TEHI ALS FUP 1 uTO-'mAT fnN -0.958 . . -.---x----- , . . , 0,52 
4- 2 [NTfnPifEr jNr. "riAT IS ftr.A^O Mr* sf EN 2.706 . . . • • -...-X--- 0.98 
A- 3 USlM, I'ATA 'iKluIWiT I'.G WITH PEOPLE _. ... _.. 1.044 • • •- •-- - - • " X " • • 0 • J6
A- 4 «AKitlN'« Tilr.Oi, f kijM A UISMnCK 0.650 . . . . . . 0.A4 
A- 5 E V ALU * f I ')<*> iNfuHl'ATldN fHOrt THUH.S 1.100 . . . . ------x------ , . 0.61 
A- 6 liEIT, AWftPL ijF FmVIHUNM^nTAL CONDITIONS ... 4 .026 .- _. . • » - • • • -------0 . . 0.7* 
A- 7 PFIsi, *;.<A»t OF UfWY HUVKfirur Ar.'l PAl A»fE 4.361 . . . . .
 t--»------(j 0.94 
4- a MAKlNjr. DtriMMftS -0.239 . . . X- .• . . 0.56 
H- 9 PPIfESS It'i*, ! Nf iiMMAT Ihn _ 1.209 . ........ _ . . . — . . ------X------ , , 0,62 
C-10 C 0 N T k OL L I 'Mi M*L»M.tEs/PP'iCrSSFS ' -0.S12 . . -x------ . . . 0.58 
C-ll USPir, HAiVS A N u APMS 10 LONTmOL/mOOIE T 0.670 . .. . --------X . . 0.62 
C-12 US I'", MFT/-UNjS Tu UPE.<*Tf EOU 1 P/VFnICLES 2.926 . . . • .. • ... . . * ----X-... . 0.42 
C-1J PFwFn»M'i(, AcrlvlrltS KL'JUTP'i'.  i\f» Ri'OT mqvf. 3.20J . . . . . . ------u 0.56 
C-li USlNr,
 rIM,nS H /,P'4S TU m,)vF/PuS I 1 I "N THINGS -0.703 . • ------x------, , , , 0,57 
C-li t;SI':., > f;,P.fc»'S vS <U.mLp»L HOOT Vf m'MT -0.881 , . ,. ..----X---  . . . . 0,62 
C'l6 PEPfjl'MlNr, Sr^lLLFO/TFCH^ICAL ACTIVITIES 0.705 . . . . --"X- . • 0.4* 
0-17 C flH-tjM 1 C A T i wr, .jIIOIEmEni S. fiFCJSlOMS. ImFQUH -0.560 . . X- . , , . 0. 47 
Q-l'j F*C'<s>'(,|i,'; Jfi>i-i'FLA TEU Information 3.264 . . - • . — • -----0 1.03 
0-19 I'FPFnWM I \-r, ST*r F/wf L*1E'» ACTIVITIES 1.89} . . . . ----------x --, 1.00 
0-20 ConTaCI li-jr, $uf l«V I S'lrt U.< SllKuPu t N A T F $ -0.QU5 . . « ------X------ . , . 0.5& 
0-21 kFALI'M, rt T f H Tr.t PUi'L/C 4 .004 .. _. .... . . . . . . • --------U .- 0..80 
E-22 HFI".-, IN 4 -a/h^oOUS/UNPLFaSanI EN VI h DNMf.»T 3.333 . . . . . . ----0 0,«2 
E-2J CNr.Ar.Tri'l IN pCmSoMALLY .It. H A H|) I h'j £ I T lAT J |]N5 2,668 . . . . . . ----X""- 0.44 
F-24 E*(;&r,TN(, tN mUS I NFSSL i KE WORK j, I T U» T I UNS -0.228 . . . *.-"*--." • • • 
F-25 HEI'T, ALt0 I T'l OFTA TL/C'lAN(i I NO Co'O;' T 1 IMS 1.914 . . . . . _----x----- . 0,50 
F-26 PF«f ijM  Ittr, UhiS 1 Hi,CT uMi) V S S I HOC 1 Uh F .> whhK -1.198 . . -----x----- . . . . C.«6 
F-27 t-OPi'l'-O 0* A VAHIAbLE VS.REfiULAK SCHEDULE - -0.243 . . --X-- . . • •-- 0.24 
OVEkALL OOP DIMENSIONS 
0-2(1 M»V"c. 11F C I i T f) N MAKNC, CUHMU'1,.5, SOCIAL RESP 1.359 ... . -. . .— . - . - - ..----x--_- , • - 0.37 
0-2'J PF4F||Hhinr. SKILLED AClJViTlFi, O.oOl . . . ---X"-- . . • 0,32 
0-30 ttflN., PHYS ACTlVE/HELATEU U'VlKUN CONDITION -3."9ft . . . . . . ----U 0.43 
0-31 OPFkhTinq L'UlPSEM T/VEriULES .... ._ 3.180 . . . . • . u °'*3 
0-32 processing InFu'<matiuu ...2-lZi . --• zzz:i::zz — * 0.*5 
Z-SCO'fE: -3 -2 -1 0 +1 *2 • •> 
_ OESCt<IP- LXTHtMELY . VEUT VERY ExTREmFLY 
UUUL lutf i.Qi LUi ii'Ct'Aut .biUU L'lCU. UiCU 
. .THE DASHES ( *) WHICH BRACKET THE X'S INDICATE THr_ sTANOApO Ep.ROP OF MEASUREMENT. 
THE 0 INDICATES THAT THE JOB DIMENSION SCO«t EXCEEDS THL C«aPH LlhlTS. 
OHu*!i iZ 4 r I'J'i 
JOtl TITLE - riKTIdHTEK 
DEr'AftT»t"-IT/UNI r -
date - -sntrti" 
ANALYSTl* S) " 
NU^En_f1f .AUHI.YSTS - 3 
DMA f>£RlVEU FRUM-Int PUS1IU1N AN ALT b IS UUESTlUNNAlRE (PAU) 
ITEM CHECK - ALL f'Afl ITEMS wEHE COMPLtTtU 
SPt''4L ITEMS - THE FOLLOW INu I Tt MS MAY PROVIDE HELPf UL 1 HI URH A I * ON 
1 IT fin MEAMlN'i Of" I T L M SCORE. MEANING UF SCUHt 
20. NtAH VlSiJ*L I) I FFERF.N 1 AT I UN 4.0 CrJNSIUtPHLc OE f AIL 
22. OEPTM PERCEPflON ( .IMPORTANCE ) 4 . 3 HIGH lUPORUsCL 
23 . _ COLOR PERCEPTION ( 1 UPOR V ANCf.) 3.0 . AVERAGE InPORfA.NCL 
46. FjUC\TI'IN (LtvLL OR L'JUIV) 2.0 HGH SCHOOL 01PLJMA 
4? . .JHH-REL 4 rtl) 1 Xi'EH I FNI.F. 1 • 3 LESS IHAN 1 MONTH 
48. rRAI-IN'i  IfML il I.LMKN JORJ 3.3 6 H D.N IMS ru 1 YCA« 
49. uSI 'J/; yi'kEia IICS ( Lc VEL ) 3.3 INTERMEDIATE 
87. LEVEL OF PHCMCAL F.xlIUIUN 4 . 0 HEAVY 
92. khE'-'L I Ni,/S I ;i.iP I C I l me \ 1 .7 UT*N 1/10 AND 1/3 
126. SUPRVIS OF NIlN-SUPRV ISRV H E K b 3.7 9 TU 12 MllKKEKb 
119 . OIDFCTIOM UF SiiPERV I oURY PERb 2.7 6 TO « bUP PL R b 
_ 130. TilTL MlH ilF PtKS r'DP WilM RESP 2.7 51 TO 2^0 n 0 R K L •"! S 
134. SUPERVISION NF.CElVEl) 1 .7 GENERAL SUPERVISN 
' preoVcTco VALUES - Mt AN 'TEST SCORE t STD. DEV. OF TEST STORES* VALIDITY COEF • > USE IN SLLECTlUN # CUTIlNG SCOHE. 
NAhE of test PRE'D, mFan STli F.R'lH PREU. ST.J. UEV. SIO FhRUR PKEO. VALID.. STD ERR PREU. uSt I ft STO F. PR PREO. CUTTING 
TESf SCURF. UF EST. OF TEST bCUKES UF EST. COF.F . UF EST . SELElHUN Of EST SCORE 
G-I'JTFLLIGENCF 109.90 8.11 14.95 1 . 66 0.46 0.14 1 .38 0.40 V5 
V-VfRHAL A P T I T U 0 E 104.7 7.03 „ 13.94 1 .80 0.29 _.. 0.15 0.56 0.36 91 
N-NUMCKICAL API. 104. \7 8.40 16.26 1 .78 0.3 0 0.13 1.01 0.43 86 
S-uPATMl APTff'lljE 107.&O 7.83 14.61 1 .72 0. J 3 0.13 0 . 36 0.36 
P-FORH "'t^CEpTI'ls ... 90.CO. . 8.fi2 15.70 1.99 0.29 0.13 -0.22 0.37 
Q-CLERICAI. "ERC^pT 101.36 8.21 1 2.98 1.29 0. 28 0.13 0.43 0. 39 
K-MOTnn cnoR»TM*T 99.31 7.09 17.27 1.97 0. IB 0.12 0.2? 0.39 
F-FINGF^. '>£<IFK 1 T Y 95.25_ _ . 7.l». . 18.(51 ... . 1.83 .__ 0.20 . 0.12 0.16 0.36 . . . . . 
N-HANUAL DE* TFi« I T Y 99.51 6. 89 22. J6 2.36 0.13 0.14 0.03 0.40 
WARNING 
JUtt i-V ALUAT IOn " PREDICTED Jil'i EVALUAIION POINTS 9BV.57 STANDARD ERROR UF LSTIMATE « 200.00 
.ThE Jni EVALUATION pk£o IC x IONS SHOULD uE INTErtPrtFTEO "Iff*. CAUTION. _SEL THE PAV USLR'S HANUAL AND THE 
TECHNICAL HANUAL. 
00 
o 
paj num-ieb - »u>5l4 _ 
JOii TITLE - f Trt«"f luHTEK 
GEPAPTmEnT/iIn I I - _ _ _ 
HATE - * / \ f / f i ' " " ""' " " 
ANALTST(S) -
NlMftER HE ANALYSTS "3 _ . 
JUH PHOflLE (DlME'JSIiJN SCDHES PLOTTED BY PEKCENTRE, Z"SCUHt. DE SUM P I 1 UN ) 
PEHCEN T ILL S T C i' 
, 1 5 20 4 0 60 AO 9 5 9 9 . 9 ERR Of 
DIVISION jO'i jTM»"(|SiOnS ... n,W S^OHt.. .........i-.---..--lfi--. —3D----5D ZJ._, SU. £3-... ....PEAS 
A -1 haTChIni! OE V (CtS/MATEi< I ALS FliW INFORMATION 0.432 . . • -- —-x-----. . . 0.5? 
A - 2 lNrr-(fl<E I T'i'i WrlAT IS HFARO 0|< ,S E f N 2.101 . . . . . A----- . 0 . 4 8 
4- J USI Ni; U«M I'tluI'J'TINl. -ITU pEu^LE 1.471 ... . .. . -- - ** » 
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APPENDIX II 
CRITICAL INCIDENT CATEGORY DESCRIPTIONS 
FIREFIGHTER 
A. SPECIALIZED JOB KNOWLEDGE: 
Has a good knowledge of f i r e f i gh t i ng equipment and how to use i t ; 
knows f i r e f i gh t i ng techniques and t a c t i c s ; knows the assigned 
t e r r i t o r y ; knows proper f i r s t - a i d and rescue techniques; knows and 
can perform job duties requir ing technical s k i l l s such as tying knots, 
f i l l i n g out reports, dr iv ing and posi t ioning equipment; knows and 
attends to relevant de ta i l s of job performance in certain s i tuat iona l 
condi t ions; has the necessary knowledge to perform his duties in a 
thorough and precise mariner. 
B. INTEREST IN LEARNING: 
Conscient iously par t ic ipates in t ra in ing sessions and courses; cont in ­
uously s t r i ves to increase his knowledge of t e r r i t o r i e s , f i r e f i gh t i ng 
techniques and equipment; u t i l i z e s suggestions for self-improvement; 
demonstrates addi t ional in terest in learning by: attending unrequired 
courses and seminars, bringing in a r t i c l e s and materials related to 
f i r e f i g h t i n g ; accepts constructive c r i t i c i s m . 
C HELPING OTHERS LEARN: 
Takes an in teres t in helping new recru i ts learn: f i r e f i gh t i ng tech­
niques, t e r r i t o r i e s , equipment, rules and regulat ions; encourages 
others to increase the i r knowledge of f i r e f i gh t i ng s k i l l s ; helps and 
guides new rec ru i t s . 
D. RELATIONSHIP WITH PEERS: 
Is even-tempered and has a pleasing persona l i ty ; i n s t i l l s confidence 
and shows t rus t i n others; i s sensi t ive and understanding in his 
re lat ionships with others; i s f a i r and honest in his dealings with 
other f i r e f i g h t e r s ; is not overly c r i t i c a l of fe l low f i r e f i gh te rs and 
super iors; gets along well with f e l l o w f i r e f i g h t e r s ; i s considerate 
of others' f ee l i ngs . 
E. RELATIONSHIP WITH THE PUBLIC: 
Is courteous and p o l i t e ; presents a good publ ic image; does not use 
rude or abusive language in the presence of the pub l i c ; helps the 
publ ic in any way he can. 
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F. WILLINGNESS AND EAGERNESS TO DO THEIR PART OF THE WORK AT THE STATION: 
Carries out orders promptly and does not complain about assigned duties 
at the s ta t ion ; does not t ry to avoid routine work and eagerly ass is ts 
others in maintenance operat ions; i s w i l l i n g to do the i r share of the 
hardest and d i r t i e s t work; works as a team member and helps others 
without being asked to do so. 
G. WILLINGNESS AND EAGERNESS TO DO THEIR PART OF THE WORK AT A FIRE: 
Carr ies out orders promptly and does not complain about assigned duties 
at the scene of a f i r e ; does not t ry to avoid work at the scene of the 
f i r e and eagerly ass is ts in cleanup operat ions; works as a team member 
and i s responsible in f u l f i l l i n g his duties at the scene of a f i r e . 
H. RESPECT FOR PROPERTY AND EQUIPMENT: 
Shows concern fo r personal ef fects of f i r e v ic t ims ; shows concern for 
equipment by: keeping equipment clean and operat ive, stor ing and 
u t i l i z i n g equipment in the prescribed manner, not abusing equipment, 
insur ing that equipment i s not l e f t at the f i r e scene, not discarding 
damaged equipment that could possib ly be repaired. 
I. PROFESSIONALISM: 
Demonstrates r e l i a b i l i t y by report ing to work on time and in a sui table 
condit ion to perform his dut ies ; takes pride in his personal appear­
ance and hygiene; seeks se l f - sa t i s f ac t i on in the job by taking pride 
in his performance; maintains respec tab i l i t y by exhib i t ing acceptable 
moral standards; conforms to rules and regulat ions. 
J . REMAINS CALM IN PERSONALLY DEMANDING SITUATIONS: 
Remains calm, doesn't panic or get confused and, consequently, maintains 
his a b i l i t y to make correct and rat ional decisions in s t ress fu l s i t u ­
a t ions ; controls emotions, doesn't freeze up at the scene of a f i r e or 
during rescue and f i r s t - a i d operat ions; exh ib i ts a high degree of se l f -
confidence and accepts respons ib i l i t y in tense s i tua t ions . 
K. ABILITY TO PERFORM PHYSICALLY DEMANDING TASKS: 
Is capable of performing a var iety of job duties that require a high 
degree of physical strength and a g i l i t y , such as: climbing s t a i r s , 
ladders, and ropes while carrying excess weight, running short d is tances, 
gaining forced entry, con t ro l l ing hoses and nozzles while on a ladder 
or on the ground, dr iv ing large f i r e veh ic les . 
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L. ABILITY TO FOLLOW ORDERS: 
Is capable of remembering and fo l lowing set procedures, ru les , and 
regulat ions; understands and cor rec t ly car r ies out both verbal and 
wri t ten commands, orders, e t c . ; understands and cor rec t ly fol lows 
orders given at the scene of a f i r e . 
M. RESPONSIBILITY FOR THE SAFETY OF OTHERS: 
Exhib i ts behaviors and at t i tudes that re f l ec t his concern for the 
safety of fe l low workers, such as: working as a team member to insure 
the safety of others, putt ing safety f i r s t by not taking shortcuts in 
the performance of proven techniques, attending to the safety of others 
while f igh t ing a f i r e , dr iv ing a f i r e vehic le in a safe manner. 
N. ABILITY TO MAKE CORRECT DECISIONS: 
Is observant to changing s i tuat iona l condi t ions; displays good judg­
ment in analyzing s i tuat ions and determining appropriate ac t ion ; 
qu ick ly determines appropriate f i r e f i gh t i ng techniques and selects the 
proper equipment; makes correct decisions as a resu l t of properly 
integrat ing job knowledge with s i tuat iona l condi t ions. 
0. ABILITY TO WORK EFFECTIVELY IN A HAZARDOUS, UNPLEASANT ENVIRONMENT: 
Performs his duty in hazardous s i tuat ions in a manner that re f lec ts 
bravery and courage; i s not re luctant to enter dangerous s i tuat ions 
and does not hesitate when performing his duties in dangerous s i t u ­
a t ions; i s w i l l i n g to and capable of withstanding smoke, heat, co ld , 
e t c . ; i s not a f ra id of heights. 
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APPENDIX III 
FORT WORTH FIREFIGHTER PERFORMANCE DIMENSIONS 
EMERGENCY WORK 
1. Knowledge and use of apparatus, tools and equipment. 
2. Cooperation with members of his company. 
3. Awareness of the posi t ion and tasks of every member of the team. 
4. Demonstrated knowledge of aux i l i a ry extinguishment aids including 
sp r ink le rs , standpipes, e tc . , in f i r s t and mult ip le alarm te r ­
r i t o r y . 
5. Indicat ion of competitive team s p i r i t in re la t ion to other 
companies. 
6. Demonstrated knowledge of s t ree ts , hydrants, and bui ldings in 
f i r s t alarm and mult ip le alarm t e r r i t o r y . 
7. Dependability in producing cons is tent ly good resu l ts with a 
minimum of wasted e f fo r t . 
8. Wi l l ingness to accept authori ty in receiving and executing orders 
promptly. 
9. Demonstration of good publ ic re lat ions in general behavior and 
speech at the emergency scene. 
10. Recognition of emergency problems and readiness to adjust s t ra te­
gies in view of changing condi t ions. 
11. U t i l i z a t i o n of safety equipment and clothing and observation of 
standard safety procedures. 
12. Making log ica l decisions based on avai lab le information and the 
use of common sense. 
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13. Alertness to hazardous condit ions and taking precautions to 
prevent accidents to himself and others. 
14. S k i l l in using standard techniques of f i r e suppression to produce 
desired resu l t s . 
15. S k i l l in using standard techniques in emergencies other than 
f i r e suppression to produce desired resu l t s . 
16. Indicat ion of physical stamina (toughness) by enduring hardships 
and heavy work loads. 
17. Aggressiveness in attacking a f i r e or emergency s i tuat ion as 
opposed to holding back. 
18. Indicat ion of courage by encountering danger and physical abuse 
knowingly and w i l l i n g l y . 
SUPPORT FUNCTIONS 
1. Promptness in beginning scheduled work, watch duty, d r i l l s and 
other meetings. 
2. Ref lect ion of dependabil i ty and consistency in the attendence 
record. 
3. Maintenance of quarters in a clean and orderly fashion in 
preparation for the oncoming s h i f t . 
4. Maintenance of protect ive gear and c loth ing in a good state of 
repa i r . 
5. Maintenance of too ls and apparatus af ter use fo r proper storage 
and operation according to spec i f i ca t ions and Department po l i cy . 
6. Observation of company rules and regulations during non-emergency 
operat ions. 
7. Proper maintenance and u t i l i z a t i o n of reports and records. 
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8. Par t i c ipa t ion during overhaul operat ions. 
9. Demonstration of knowledge and appl icat ion of standard techniques 
during par t i c ipa t ion in basic d r i l l s . 
10. Recognition of potent ia l f i r e hazards and possible extinguishment 
problems while on inspect ions. 
11. At tent ion and recept iv i t y to orders and inst ruct ions in d r i l l s , 
t ra in ing and schools. 
12. Indicat ion of good publ ic re la t ions during inspections by 
descr ibing and explaining code provisions and purposes. 
13. Preparation for the future by studying to improve knowledge of 
procedures, regulat ions and other aspects important to fireman 
ef fec t iveness. 
14. Proper in terpretat ion and appl icat ion of c i t y codes during 
inspect ions. 
SOCIAL AND PERSONAL ASPECTS 
1. Demonstrating an a b i l i t y to get along wel l with the general publ ic 
2. Showing a wi l l ingness to get along with other members of the 
department. 
3. Indicat ion of a wi l l ingness to get along with super iors. 
4. Demonstration of favorable at t i tudes toward the Department, 
re f l ec t ing pos i t ive i den t i f i ca t i on as a member of the f i r e service 
5. Having personal hygiene habits agreeable to stat ion members with 
whom he l i v e s . 
6. Personal appearance re f lec t ing an adherence to Department 
regulat ions. 
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7. Off-duty behavior re f lec t ing favorably on the f i r e service in 
accord with c i v i l service po l i cy . 
8. Demonstrated a b i l i t y to work and l i ve as a considerate member of 
the company. 
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APPENDIX IV 
JEIREFJGHTER Person you are rating Job Closif.car.on 
Jurisdiction 
o c o 
Z a > 
N DK Y 1 
N DK Y 2 
N DK Y 3 
N UK Y 4 
N DK Y 5 
N DK Y 6 
N DK Y 7 
N DK Y 
N DK Y 9 
N DK Y 10 
N DK Y 11 
N DK Y 12 
K DK Y 13 
N DK Y 14 
N DK Y 15 
N DK Y 16 
N DK V 17 
N DK Y 18 
N DK Y 19. 
N DK Y 20. 
N DK Y 21. 
N DK Y 22 . 
N DK Y 23. 
N DK Y 24. 
N DK Y 25. 
N DK Y 26. 
N DK Y 27 . 
N DK Y 28. 
N DK Y 29. 
N DK Y 30. 
PERFORMANCE EVALUATION CHECKLIST 
Avoids dangerous horseplay. 
Corrects potential safety hazards around the station. 
Always looks out for the safety of his fellow workers. 
Has an excellent safety record. 
Always keeps safety in mind. 
Is outstanding in his relationship with the public. 
Recognizes the importance of presenting a good public image of 
the fire department. 
Actively participates in community fire prevention programs. 
Uses tact when dealing with the public at the scene of a fire. 
Constantly strives to improve the public's image of the fire 
service, 
Is quick to react when a decision is required. 
Is very observant of situational conditions when making a 
decision. 
Alv:ays selects the proper kind and amount of equipment necessary 
to accomplish rescue operations. 
Always seems to do the right thing at the fire scene. 
Always selects the proper kind and amount of equipment necessary 
to accomplish ventilation. 
Has never been known to "freeze-up" while fighting a fire or 
during rescue operations. 
Exhibits a high, degree of self-confidence-
If you had to enter a stressful situation and your life would 
he in danger, this man would be your first choice to go with 
you. 
Is always level-headed in an emergency. 
Serves as a steadying influence for other firefighters or members 
cf the public at the scene of a fire. 
Double-checks to insure that equipment is not left at the fire 
scone . 
Always stores hoses, nozzles, ropes, etc. in the specified manner. 
Generally does not abuse firefighting equipment. 
Goes out of his WHV to protect the personal property of fire 
victims. 
Doetj not waste cleaning agents/utensils when performing his 
dut j.e s. 
Can transport and place a 24 foot extension ladder with minor 
di f f i.culty 
This 'iian would be one of your first choices for a difficult 
physical assignment. 
Is capable of descending a ladder while carrying a 150 pound 
unconscious victim. 
Is physically agile and can crawl/climb in and among fallen debris 
in search of fire victims. 
Has the physical strength to lift heavy objects which trap fire 
victims. 
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N DK Y 3 1 . Always reports to work on time. 
N DK Y 3 2 . Is proud to be a firefighter. 
N DK Y 3 3 . Takes pride in his personal appearance. 
N DK Y 3 4 . Conforms to rules and regulations. 
N DK Y 3 5 . Always conducts himself in a professional manner while on duty. 
N DK Y 3 6 . Continuously strives to increase his knowledge o f territories. 
N DK Y 37 . Shows extreme interest in learning the material covered in 
training sessions and courses. 
N DK Y 3 8 . Actively participates in training sessions. 
N DK Y 3 9 . Makes use of constructive suggestions to improve his performance, 
N DK Y 4 0 . Brings in outside articles and materials related to firefighting. 
N DK Y 4 1 . Always executes orders in their proper sequence. 
N DK Y 4 2 . Always remembers and follows orders correctly. 
N DK Y 4 3 . Needs instructions only once. 
N DK Y 4 4 . Always correctly follows specific instructions. 
N DK Y 4 5 . Always remembers and follows set procedures correctly. 
N DK Y 4 6 . Regularly, on own initiative, assists other firefighters by 
sharing information, explaining the best, most effective way 
of doing things, etc. 
N DK Y 4 7 . Tutors others who have trouble learning the required material. 
N DK Y 4 8 . Is never too busy to answer questions related to firefighting. 
N DK Y 4 9 . Helps others learn. 
N DK Y 5 0 . Offers constructive suggestions to others. 
N DK Y 5 1 . Thoroughly knows the assigned territory; knows the shortest 
routes to all locations. 
N DK Y 5 2 . Has an excellent knowledge of all equipment and its uses. 
N DK Y 5 3 . Always detects and reports defective equipment. 
N DK Y 5 4 . Always uses proper ventilation techniques. 
N DK Y 5 5 . Demonstrates an excellent knowledge of first aid. 
N DK Y 5 6 . Always performs his routine work around the station. 
N DK Y 5 7 . Always does a thorough and complete job when performing main­
tenance work around the station. 
N DK Y 5 8 . Does station work without complaining. 
N DK Y 59 . Does his share of the work in the kitchen. 
N DK Y 6 0 . Works well as a team member around the station. 
N DK Y 6 1 . Works well as a team member at the scene of a fire. 
N DK Y 6 2 . Always carries out orders promptly and thoroughly at the scene 
of a fire. 
N DK Y 6 3 . Always does a thorough and complete job at the scene of a fire. 
N DK Y 6 4 . Does his share of the work at the scene of a fire. 
N DK Y 6 5 . Never "loafs around" at the fire scene. 
N DK Y 6 6 . Treats fellow firefighters with fairness regardless o f race; is 
not prejudiced. 
N DK Y 6 7 . Rarely loses his temper. 
N DK Y 6 8 . Is trusted by fellow workers. 
N DK Y 6 9 . Is generally liked by fellow workers. 
N DK Y 7 0 . Gets along well with fellow firefighters. 
N DK Y 7 1 . Always enters and works effectively in dangerous situations. 
N DK Y 7 2 . When necessary, withstands a good deal of smoke, heat, cold, etc 
N 
even though others may drop out. 
DK Y 7 3 „ Takes necessary personal risks t o effectively perform his duty. 
N DK Y 7 4 . Is not afraid of heights. 
N DK Y 7 5 . Has performed unpleasant tasks such as placing charred bodies in 
disaster pouches. 
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APPENDIX V 
NAME 
JURISDICTION 
TEST SCORE 
FIREFIGHTER 
JOB KNOWLEDGE TEST 
*This document is a product 
of the Atlanta Regional 
Commission "Test Validation 
Project" and is being used 
for research purposes only. 
T h e r e i s g r e a t e s t p o s s i b i l i t y o f a b a c k - d r a f t i f u p o n a r r i v i n g 
a t a f i r e i t i s f o u n d t h a t w i n d o w p a n e s a r e : 
A . r e l a t i v e l y c o o l a n d s u c h s m o k e a s i s e s c a p i n g r e m a i n s 
c l o s e t o t h e g r o u n d . 
B . r e l a t i v e l y c o o l a n d s u c h s m o k e a s i s e s c a p i n g r a p i d l y . 
C . h o t a n d s u c h s m o k e a s i s e s c a p i n g r e m a i n s c l o s e t o t h e 
g r o u n d . 
D . h o t a n d s u c h s m o k e a s i s e s c a p i n g r i s e s a n d s u c k s b a c k 
i n r a p i d l y . 
A c o o p e r h o s e j a c k e t i s b e s t u s e d t o : 
A . k e e p h o s e f r o m f r e e z i n g . 
B . p l a c e o v e r s m a l l r u p t u r e . 
C . r e p l a c e s e c t i o n o f h o s e . 
D . c o n n e c t p u m p t o h y d r a n t . 
W h e n c o n f r o n t e d w i t h a f i r e i n a n e l e c t r i c a l s u b s t a t i o n , y o u 
s h o u l d : 
A . u s e l a r g e s t r e a m s o f w a t e r . 
B . p r o t e c t e x p o s u r e s , n o t i f y p o w e r o f f i c i a l s , a n d a w a i t t h e i r 
o r d e r s . 
C . u s e l a r g e a m o u n t s o f f o a m f r o m t h e h o p p e r a t o n c e . 
F o r e v e r y f l o o r o r e v e r y 12 1 / 2 f e e t o f e l e v a t i o n , h o w m a n y 
p o u n d s s h o u l d b e a l l o w e d f o r b a c k p r e s s u r e ? 
A . 5 p o u n d s 
B . 10 p o u n d s 
C . 15 p o u n d s 
D . 25 p o u n d s 
A s a r e s u l t o f c o m p l e t e c o n b u s t i o n , t h e p r i n c i p a l p r o d u c t w i l l 
b e , i n m o s t c a s e s : 
A . c a r b o n d i o x i d e 
B . c a r b o n a t e 
C . c a r b o n m o n o x i d e 
D . c a r o o n a 
O f t h e f o l l o w i n g m a t e r i a l s u s e d i n f i r e e x t i n g u i s h e r s t h e o n e 
t h a t i s t h e b e s t c o n d u c t o r o f e l e c t r i c i t y i s : 
A . s o d a a n d a c i d 
B . c a r b o n t e t r a c h l o r i d e 
C . c a r b o n d i o x i d e 
D . d r y c h e m i c a l 
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8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
T H E P U R P O S E OF THE DOUBLE M A L E AND D O U B L E F E M A L E C O N N E C T I O N I S : 
A . TO R E P L A C E A R U P T U R E D S E C T I O N OF H O S E . 
B . U S E D WHERE T R E A D S ARE S C A R R E D . 
C . U S E D TO CONNECT HOSE WHEN TWO M A L E OR TWO F E M A L E C O N N E C T I O N S 
COME T O G E T H E R . 
D . U S E D WHEN M A K I N G A M E C H A N I C A L FROM L A Y O U T . 
TO LOWER A F I F T Y FOOT LADDER WHICH HAS THE LADDER LOCKS F R O Z E N , 
YOU WOULD U S E THE F O L L O W I N G E Q U I P M E N T : 
A . LADDER J A C K S AND 3 / 4 " R O P E . 
B . HOSE H O I S T AND A 1 / 2 " R O P E . 
C . H O S E H O I S T AND A 3 / 4 " R O P E . 
D . L A D D E R B O O M . 
ONE OF THE F O L L O W I N G WHICH I S THE C H I E F R E A S O N WHY A FOG S P R A Y 
I S F R E Q U E N T L Y A MORE E F F E C T I V E E X T I N G U I S H I N G A G E N T THAN A S O L I D 
S T R E A M , I S THAT S T E A M FROM A FOG S P R A Y : 
A . P E N E T R A T E S MORE D E E P L Y . 
B . R E M A I N S S U S P E N D E D I N THE A I R . 
C . TENDS TO R E M A I N ON THE S U R F A C E . 
D . P R E S E N T S A G R E A T E R S U R F A C E A R E A . 
WHEN AN E N T I R E A T T I C I S A B L A Z E , THE B E S T A P P R O A C H I S F R O M : 
A . THE S I D E V E N T I L A T O R S . 
B . THE R O O F . 
C - AN O P E N I N G U N D E R N E A T H THE A T T I C . 
D . THE O U T S I D E CF THE B U I L D I N G . 
THE ONE OF THE F O L L O W I N G E X P R E S S I O N S I S U S E D TO C H A R A C T E R I Z E 
T H E C O N D I T I O N S WHICH E X I S T S WHEN TWO P U M P E R S ARE HOOKED T O ­
G E T H E R AT THE H Y D R A N T I S : 
A . I N C O N J U N C T I O N . 
B . I N R E L A Y . 
C . I N C O N N E C T I O N . 
D . I N T A N D E M . 
T H E F R I C T I O N LOSS U S E D FOR S T A N D P I P E S Y S T E M I S : 
A . 
B . 
7 5 L B S . 
1 0 0 L B S . 
C . 
"D. 
1 2 5 L B S . 
1 5 0 L B S . 
A B O O S T E R FOAM GUN WOULD B E U S E D O N : 
A . C L A S S " D " F I R E 
" B . C L A S S " B " F I R E 
C . 
D . 
C L A S S " A " F I R E 
C L A S S " C " F I R E 
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14. The best way to tighten hose connections, when they-are under 
water pressure is: 
A. with hands. C. Cooper hose jacket, 
B. Stillson wrenches. D. Spanner wrencehes. 
15. When working from a ladder, a fireman should: 
A. lay in close to the building. 
B. lock his arm around the beam on the side he is working. 
C. make use of leg lock. 
"D. never turn loose the ladder with both hands 
16. Halon is best to use on electric fires because: 
A. it is fast cooling agent, and will not conduct 
electricity. 
B. it cools the motor slowly, thus protecting the generator. 
C. it leaves no mess to clean up. 
D. it is a non-conductor of electricity, and leaves no 
residue. 
17. A Class "A" fire is: 
A. Gasoline, Naphtha, kerosene, and paint thinners. 
B. Wood, debri, excelsior, rags, and paper. 
__C. Electrical motors and cjas motors. 
D. Electrical motors, autcmobi1es, tractors. 
18. The most common type of pump found in fire apparatus is the: 
A. Piston C. Reciprocating 
IJ. Centrifugal D. Rotary 
10. Pre-connected lines are usually roost effective: 
A. lor covering men who ire handling larger lines at a hot 
ajid smokey fire. 
B. lor a quick, early ^Ltack on fires that have not gained 
much headway. 
C. when they follow the 1" booster lines into upper stories 
oi a building. 
D. when the fire involves large open spaces. 
20. The principle of the fog nozzle is based chiefly upon the fact 
thai: 
A. Wat.er absorbs heat less quickly than air. 
B. Wi.ter absorbs a great amount of heat when it evaporates. 
C. A relatively small amount of heat will raise the temperature 
of water to a considerable degree. 
D. f.ven a relatively large amount of heat will have but little 
effect on the temperature of air. 
E. Water spray generally absorbs less heat than a solid stream. 
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21. The high pilling of materials under sprinkler heads is un­
desirable because: 
A. sprinklers will fail to operate. 
B. water cannot reach the seat of the fire. 
C. it would delay installing new heads for those activated. 
D. materials would be subject to heavy water damage. 
22. Explosions of vapor-air mixtures inside tanks containing 
flammable liquids are most frequent when the tank is: 
A. Full. 
B. Has just been emptied. 
C. Is being filled. 
23. Of the following conditions, the one v/hich is most favorable 
for an explosion of flammable vapors is: 
A. high humidity. 
B. high diffusion rate. 
C. low ignition temperature. 
D. low volatility. 
E. much air movement. 
24. Of the following flame colors, the one which indicates the 
highest temperature is: 
A. cringe-red. 
B. or*rig?-yellow. 
C. light-red. 
D. yellow-white. 
25. Partitions for enclosures, such as stairways or elevators, 
should be for at least: 
A. 15 minutes fire resistance. 
B. 1 hour fire resistance. 
C. 4 hours fire resistance. 
26. Operating a centrifugal pump and the pump is working in the 
parallel position you are pumping-
A. Pressure. 
B. Series. 
C. Volume. 
27. The thumb rule to determine the distance to place the butt of 
a ladder from the base of the building: 
A. Divide the length of the ladder by 5 and add 2 feet. 
B. Divide the height the ladder is to be raised by 4 and add 
2 feet. 
C. Divide the height the ladder is to be raised by 5 and 
multiply by 2. 
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2 8 . T H E NUMBER OF MEN R E Q U I R E D TO R A I S E A F I F T Y FOOT L A D D E R (METAL 
L A D D E R ) I S : 
A . 4 
B . 7 
C . 6 
D . 8 
2 9 . A N E N G I N E I S P U M P I N G THROUGH E I G H T S E C T I O N S OF 2 1 / 2 I N A H D I A ­
M E T E R H O S E , E Q U I P P E D WITH A 1 1 / 4 I N C H T I P ; THE P R E S S U R E AT T H E 
P U M P B E I N G 1 5 0 P O U N D S , AND T H E D I S C H A R G I N G OF WATER I S A P P R O X I ­
M A T E L Y 3 2 8 G A L L O N S P E R M I N U T E . (A) WHAT I S THE F R I C T I O N L O S S ? 
(B) WHAT I S THE T I P P R E S S U R E ? 
A . 50 POUNDS F R I C T I O N L O S S AND 1 0 0 POUNDS T I P P R E S S U R E . 
^ B . 1 0 0 POUNDS F R I C T I O N L O S S AND 50 POUNDS T I P P R E S S U R E . 
C . 7 5 POUNDS F R I C T I O N L O S S AND 7 5 POUNDS T I P P R E S S U R E . 
3 0 . WHAT T Y P E S P R I N K L E R S Y S T E M I S MORE S U I T A B L E FOR U S E I N LUMBER 
Y A R D S ? 
A . WET 
B . DRY 
C . S Y P H O 
3 1 . TO E X T I N G U I S H A C L A S S " A " F I R E YOU WOULD U S E ; 
_ A . C A R B O N D I O X I D E E N T I N G U I S H E R . 
B . DRY POWDER E X T I N G U I S H E R . 
C . FOAM E X T I N G U I S H E R . 
D . S O D A - A C I D E X T I N G U I S H E R . 
3 2 . TO E X T I N G U I S H A C O O K I N G O I L F I R E WHAT E X T I N G U I S H I N G A G E N T WOULD 
YOU U S E ? 
A . S O D A - A C I D . 
B . F O A M . 
C . C A R B O N D I O X I D E . 
3 3 , WHAT SHOULD A F I R E M A N DO B E F O R E U S I N G A F O R C I B L E ENTRY TOOL ON 
A DOOR? 
h. B R E A K THE G L A S S . 
E . P L A C E AN A X E AT THE DOOR J A M B . 
C . REMOVE P I N S FROM THE DOOR. 
D . C H E C K THE DOOR TO S E E I F I T I S L O C K E D . 
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3 4 . L.P. Gases must be: 
A. Deodorized before using. 
73. Odorized to aid in detecting leaks. 
C- Odorized to decrease corrosion. 
D. Odorized to help control vaporization. 
3 5 . The knot used to hoist a loaded line into any height would be 
__A. round turn and two half hitches. 
B. clove hitch and two half hitches. 
C. bowline and two half hitches. 
36. To prevent manila ropes from becoming frayed or unraveled, the 
ber.t method to use would be: 
A. tape ends. 
B. tie off with a good secure knot. ' 
C. back-splice or thread wrap and wax dip. 
37. Hose not drained properly, -- water left in the hose for a length 
of t.iiru>, will sometimes cause a weak solution of: 
A. hydrochloric acid to form. 
B. sulphuric acid to form. 
C. chlorine and sulphur to form. 
38. When operating pumpers in a relay hook-up, the larger capacity 
pumper should be' positioned at the 
A. scene on the fire. 
B. water supply. 
" ~C. middle of hose line, or linos, with smaller pumper on 
either side. 
39. What is generally accepted as the least destructive method of 
forcible entry? 
A. Break down a door. 
B. Break a lock. 
C. Break an inexpensive window. 
40. When using of an auger for drilling a hole, you should always: 
^ A. drill through the supporting beams; this makes the 
hole stronger. 
B. open note in middle of aisle; this makes it easier to 
find. 
C. watch out for valuable stocks on floor below and keep 
auger away from supporting beams. 
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4 1 . F o r w i n d o w v e n t i l a t i o n , w i n d o w s s h o u l d b e s e t a s : 
^ A . 1 / 2 o p e n a n d 1 / 2 c l o s e d — t h i s w i l l c a u s e a i r t o 
s u c k i n a n d f o r c e s m o k e a n d h e a t o u t w a r d . 
B . l o w e r t o p s a s h 2 / 3 a n d r a i s e b o t t o m s a s h 1 / 3 — a i r 
w i l l b e d r a w n i n a t b o t t o m a n d f o r c e s m o k e o u t a t t o p , 
C . l o w e r b o t t o m s a s h 1 / 2 a n d r a i s e t o p s a s h 2 / 3 — t h i s 
w i l l f o r c e a i r i n t o r o o m a n d p r e s s h e a t a n d s m o k e 
o u t w a r d l y • 
4 2 . F l a m m a b l e l i q u i d s w i t h a f l a s h p o i n t b e l o w 1 0 0 n F . s h o u l d b e 
e x t i n g u i s h e d w i t h : 
A . w a t e r f o g a n d d e l u g e s t r e a m . 
B . c a r b o n d i o x i d e a n d s t r a i g h t s t r e a m s o f w a t e r . 
C . c a r b o n d i o x i d e , d r y c h e m i c a l , o r f o a m . 
4 3 . A t t i c f i r e s a r e b e s t f o u g h t b y : 
A . o p e n i n g u p o f r o o f a n d p l a c i n g c e l l a r p i p e s o r s t r e a m s 
o v e r f i r e -
B . s t r e t c h i n g h o s e l i n e u p s t a i r w a y t o t o p f l o o r , g a i n i n g 
e n t r a n c e t o a t t i c b y s c u t t l e h o l e o r t r a p d o o r , u s i n g 
f o g s t r e a m s i f f i r e h a s n o t b r o k e n t h r o u g h r o o f . 
C . s t r e t c h i n g h o s e l i n e s u p s t a i r w a y t o t o p f l o o r - - o p e n 
u p b y p u l l i n g e n t i r e c o i l i n g i n o n e r o o m o n l y — u s e 
s t r a i g h t . s t r e a m s . 
4 4 . W h a t s h o u l d a f i r e m a n d o b e f o r e u s i n g a f o r c i b l e e n t r y t o o l o n 
a d o o r ? 
A . b r e a k t h e g l a s s . 
B . p l a c e a n a x e i n t h e d o o r j a m b . 
C . r e m o v e p i n s f r o m d o o r . 
_ D . c h e c k t h e d o o r f i r s t t o s e o i f i t i s l o c k e d . 
4 5 . P r o p e r v e n t i l a t i o n o f a b u i l d i n g d u r i n g a f i r e r e d u c e s t h e : 
A . c h a n c e o f a f i r e m u s h r o o m i n g . 
B . c r e a t e s m o r e s a l v a g e w o r k . 
C . m a k e s a f i r e f i g h t i n g e a s i e r , b u t c a u s e s e x c e s s i v e f i r e 
d a m a g e s . 
4 6 . S a l v a g e b e g i n s : 
_ A . u p o n o r d e r s o f a c h i e f o f f i c e r . 
B . u p o n a r r i v a l , b y u s i n g t h e r i g h t s i z e n o z z l e t i p o n h o s e 
l i n e s , a n d p r o p e r p l a c i n g o f s a l v a g e c o v e r s . 
C . a f t e r t h e f i r e h a s b e e n e x t i n g u i s h e d . 
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4 7 . W h e n v e n t i l a t i n g u s i n g t h e h o r i z o n t a l m e t h o d , ( w i n d o w s o n t w o 
s i d e s o f a b u i l d i n g ) , h o w s h o u l d w i n d o w s b e p o s i t i o n e d f o r b e s t 
r e s u l t s ? 
A . w i n d o w s o p e n e d f r o m b o t t o m h a l f o n b o t h s i d e s o f b u i l d i n g . 
B . w i n d o w s o p e n e d f r o m t o p h a l f o n b o t h s i d e s o f b u i l d i n g -
C . w i n d o w s o p e n e d f r o m t o p o n o n e s i d e o f b u i l d i n g , o p e n e d 
f r o m t h e b o L t o m o n o t h e r s i d e o f b u i l d i n g . 
4 8 . W h e n v e n t i l a t i n g f r o m t h e t o p o f a b u i l d i n g , ( v e r t i c a l ) , t o 
o b t a i n b e s t r e s u l t s : 
A . m a k e a f o u r - b y - f o u r o p e n i n g i n r o o f o n l y . 
B . o p e n t h e r o o f a n d b r e a k t h r o u g h t h e c e i l i n g f o r b e s t 
r e s u l t s . 
C i t i s o f n o v a l u e t o b r e a k t h r o u g h t h e c e i l i n g b e l o w 
t h e o p e n i n g o f t h e r o o f . 
4 9 . A d v a n t a g e s o f f o r c e d v e n t i l a t i o n a r e : 
A . i t c a n m o v e f i r e a l o n g w i t h s m o k e a n d e x t e n d i t t o 
l a t e r a l a r e a s . 
B . u n d e r c e r t c i i n c i r c u m s t a n c e s a b l o w e r f a n c a n i n c r e a s e 
t h e p o s s i b i l i t y o f a b a c k - d r a f t . 
C . i t s h o u l d i n s u r e c l o s e r c o n t r o l o f v e n t i l a t i o n , s u p p l e ­
m e n t n a t u r a l v e n t i l a t i o n - - i t m a y b e u s e d w h e n o t h e r 
m e t h o d s f a i l . 
5 0 . F r i c t i o n l o s s m e a n s : 
A . a p a r t o f t h e t o t a l p r e s s u r e t h a t i s u s e d t o o v e r c o m e 
s t a t i c p r e s s u r e i n t h e p u m p . 
B . t h a t p a r t , o f t o t a l p r e s s u r e t h a t i s u s e d t o o v e r c o m e 
f r i c t i o n . 
C . t h a t p a r t : o f p r e s s u r e t h a t i s r e c o r d e d b y p e t o t g a u g e 
a s i t l e a v e s t h e n o z z l e t i p s . 
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APPENDIX VI 
OBJECTIVE PERFORMANCE TESTS 
1. Knots and Ropes - Each f i r e f i g h t e r was tested i nd i v idua l l y in the 
fol lowing manner: 
The subject, in f u l l turnout gear, was bl indfolded and given a four 
foot section of manila hemp rope. Each subject was required to t i e 
the fol lowing seven knots for time while b l indfo lded: 
1) Bowline 
2) Square knot 
3) Round turn & two half hitches 
4) Bowline on a bight 
5) Clove h i tch 
6) Double beckett 
7) Single beckett bend 
Any necessary props were provided. Each man received seven scores, 
since times were taken on each test knot. Order of presentation of 
the test knots was varied randomly by indiv idual "instructors. 
2. One-Man Hose Lay - Each f i r e f i g h t e r was tested ind iv idua l l y in the 
fo l lowing manner: 
Two (2) f i f t y foot (50 f t . ) sections of 2-1/2 inch hose were ro l l ed 
in c o i l s and located on the t a i l board of a pumper posit ioned twenty-
f i ve feet (25 f t . ) from the tes t hydrant. Each subject was dressed 
in f u l l turn out gear. At a signal from the ins t ruc to r , the stop-
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watch was started and the f i r e f i g h t e r began by removing the hydrant 
wrench from i t s storage compartment. He then proceeded to transport 
one section of 50 f t . 2-1/2 inch l i ne from the pumper ta i lboard to 
the test hydrant. He then removed both 2-1/2 inch caps from the 
hydrant out lets and placed the hydrant wrench on top of the hydrant. 
He next attached the 50 f t . section of 2-1/2 inch hose, already at 
the hydrant, to the hydrant out let to which i t was attached. Upon 
completion of th is phase of the test he returned to the pumper t a i l ­
board obtaining the second 50 f t . section of 2-1/2 inch hose to the 
second 2-1/2 inch hydrant out let and r o l l the hose s t ra ight out from 
the hydrant out le t to which i t was attached. Upon completion of th is 
phase of the t es t , he returned to the hydrant and placed his hand 
upon the hydrant wrench. At th is point the ins t ruc tor stopped his 
watch and recorded the elapsed time for the subject to accomplish the 
above task. 
Spotting of Apparatus & Hook Up of Soft-Suct ion Supply Hose - (For 
Apparatus Operators Only) - Each f i r e apparatus operator was tested 
ind iv idua l l y in the fol lowing manner: 
The subject was dressed in his helmet and work uniform and was seated 
at the wheel of his pumper veh ic le . The vehicle was stopped with the 
engine of f at a distance of 100 yards from the tes t hydrant. Then 
upon a signal from the ins t ruc to r , (also r id ing in d r i ve r ' s compart­
ment of the same veh i c l e ) , the subject started the engine of his 
vehic le and began his 300 f t . approach to the test hydrant. As he 
approached the hydrant, he spotted (posit ioned) his apparatus in 
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preparation of the catching of the hydrant. The subject then 
changed from road to pump gear. To accomplish th i s change, the 
motor was removed from the road transmission by releasing the c lutch 
such that the gears stood id le during the change. The road t rans­
mission was then placed in the spec i f ied gear for pumping. The pump 
sh i f t i ng lever was then changed from road to pump. Then the clutch 
was engaged and the hand brake was engaged. The subject then pro­
ceeded to climb out of the truck and chocked the wheels of the appa­
ratus. Next, he removed the hydrant wrench from the tool compartment 
and placed i t on the running board beside the steamer connection. 
Next, he removed the two (2) 2-1/2 inch intake caps (hand-tight) from 
the side of the pumper. He then removed two (2) 12 to 18 foot co i led 
sections of 2-1/2 inch hose from the i r storage compartment and made 
connections with these hose l ines to the two 2-1/2 inch intakes on 
the side of the pumper. Then the subject proceeded to pick up the 
hydrant wrench and r o l l one section of the 2-1/2 hose to the hydrant. 
He then proceeded to remove the two (2) 2-1/2 inch caps (hand-tight) 
from the hydrant and hooked the 2-1/2 inch hose, already at the 
hydrant, to one of the two 2-1/2 inch hydrant ou t le ts . Next he 
returned to the pumper and ro l led the second sect ion of 2-1/2 inch 
hose to the hydrant and hooked i t to the remaining 2-1/2 hydrant 
ou t le t . The subject then turned on the hydrant, thus, gett ing water 
to the pumper. The ins t ruc tor stopped his watch and recorded the 
elapsed time to accomplish the above task when the compound pressure 
gauge on the side of the pumper registered that water had arr ived 
at the pumper and the subject had obtained his turnout coat and boots 
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from the i r storage compartment on the pumper and was dressed in 
f u l l turnout gear. 
One-Man Ladder Handling - Each f i r e f i g h t e r was tested ind i v idua l l y 
in the fol lowing manner: 
The subject was in f u l l turnout gear. A pumper was posit ioned 50 f t . 
away from a two-story bu i ld ing . At a signal from the ins t ruc tor 
(stopwatch was s ta r ted) , the subject removed a 20- f t . s t ra ight alumi­
num ladder from the side of the pumper and transported i t to the side 
of the two-story bu i ld ing . He then posit ioned the ladder between s ix 
(6) p l as t i c bott les which had been placed along the ledge on the 
second f l oo r roof in the fol lowing manner: 
P l a s t i c Bott les 
- 3 ' 
2nd Floor 
ledge 
Following placement of the ladder between the bo t t les , the ins t ruc tor 
gave a voice command "move", at which time the subject removed the 
ladder from i t s pos i t ion between the bot t les and moved the ladder, 
using a balanced transport technique, to the r ight to a point 20 f t . 
down the side of the bui ld ing and again placed the ladder between the 
second set of bot t les which were set up the same as the f i r s t set of 
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bot t les . When the ladder was placed between the second set of 
bo t t les , a confederate stepped in to hold the bottom of the ladder 
and the subject proceeded to climb to the top of the ladder. When 
the subject touched the second f l oo r ledge, the ins t ructor stopped 
his watch and recorded the elapsed time to accomplish the above task 
and the number of bot t les knocked off the ledge during the task. 
5. Hand Traverse Across A 24 f t . Ladder - Each f i r e f i g h t e r was tested 
• individually in the fol lowing manner: 
Each subject was dressed in f u l l turnout gear. A 24 f t . ladder was 
bridged (suspended) eight to nine feet above the ground. Only a 20 
f t . section of the ladder was used for test purposes. Subjects were 
required to support the i r own weight by grasping one rung of the 
ladder with both hands and then bending both legs at the knee. 
Subjects then proceeded to hand traverse as many rungs as possible 
across a 20 f t . section of the ladder. The subject 's score on th is 
test was recorded by the inst ructor as the number of ladder rungs 
traversed by the subject across the 20 f t . test sec t ion . 
6. Handling of Scott A i r Paks - Each f i r e f i g h t e r was tested ind iv idua l l y 
in the fol lowing manner: 
Each subject was dressed in f u l l turnout gear. A Scott a i r pak 
carrying case was placed at the feet of the subject. Upon a signal 
from the ins t ruc to r , (stop watch i s s tar ted) , the subjects proceeded 
to open the carrying case. The a i r tank was then pul led from the 
case and posit ioned on the back of the subject with a l l the straps 
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fastened. The subject then proceeded to remove the a i r mask from 
inside the case and placed the mask on his face and adjusted i t to 
assure the proper seal which he checked. Then the hose from the a i r 
mask was attached to the regulator and i t was turned on. The ins t ruc­
tor proceeded to stop the watch and record the elapsed time to 
accomplish the above task when a l l straps were fastened and the 
subject was wholly on the compressed a i r system. 
Ladder Climb With Weight - Each subject was tested ind i v idua l l y in 
the fol lowing manner: 
The subject was in f u l l turnout gear. A pumper was posit ioned 50 f t . 
away from a two-story bu i ld ing. At a signal from the inst ructor 
(stop watch was s tar ted) , the subject removed a 20- f t . s t ra ight 
aluminum ladder from the side of the pumper and transported i t to 
the side of the two-story bu i ld ing . The subject then posit ioned and 
raised the ladder at a point spec i f ied on the roof of the two-story 
bu i ld ing . He then returned to the pumper and obtained a spanner 
wrench and a 2-1/2 inch to 1-1/2 inch adapter from the storage corn-
pa rment. He then proceeded to the ta i lboard of the pumper and 
obtained a 50- f t . sect ion of 2-1/2 inch hose and a 2-1/2 inch fog 
nozzle. He then returned to the ladder which was previously placed 
at the side of the two-story bui ld ing and climbed the ladder to the 
roof with another person holding the ladder. When the roof was 
reached, the subject climbed from the ladder onto the roof and then 
proceeded to attach the 2-1/2 inch to 1-1/2 inch adapter to the 1-1/2 
inch gate valve ly ing 5 f t . from the edge of the roof. The subject 
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then proceeded to attach the 2-1/2 inch hose to the adapter at that 
point . The ins t ruc tor proceeded to stop the watch and recorded the 
elapsed time to accomplish the above task. 
Ladder Descent With Weight - Each subject was tested ind iv idua l l y 
in the fo l lowing manner: 
The subject was in f u l l turnout gear. A pumper was posit ioned 50 f t . 
away from a two-story bu i ld ing. At a signal from the ins t ructor 
(stop watch was s ta r ted) , the subject removed a 20- f t . s t ra ight 
aluminum ladder from the side of the pumper and transported i t to 
the side of the two-story bu i ld ing . He then posit ioned the ladder 
and raised i t . The subject then proceeded to climb to the roof with 
another person holding the base of the ladder. When the subject 
reached the roof of the bu i ld ing , another person helped load the 
subject, who was s t i l l standing on the ladder, with a duff le bag 
which was weighted to 150 lbs . The subject then proceeded to bring 
the weighted duf f le bag down the ladder, using the walk-down tech­
nique. At the point when the subject 's foot touched the ground, the 
ins t ruc tor proceeded to stop the watch and recorded the elapsed time 
to accomplish the above task. 
Improper and Dangerous Equipment Storage - Each f i r e f i g h t e r was 
tested ind i v idua l l y in the fol lowing manner: 
No special dress was required. The scene was set as fo l lows: There 
were two (2) 2-1/2 inch hoses which were ro l led incor rec t ly (male 
end to the outs ide) . Sandwiched in between these two (2) 2-1/2 inch 
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hoses was a 1-1/2 inch hose which was ro l led cor rect ly (female end 
to the outs ide) . This p i l e of hoses was stored against the wall 
d i r ec t l y adjacent to the front end of a vehic le at the s ta t ion . A l s o , 
a f i r e ext inguisher was placed d i r ec t l y in the path of the i nd i v i d ­
ual and almost under the front wheel of the vehicle adjacent to the 
p i l e of hoses. The ins t ruc tor then sent the subject out to pick up 
the 1-1/2 inch hose sandwiched "in between the two (2) 2-1/2 inch 
hoses. A confederate was monitoring the test on the f l oo r of the 
stat ion house and noted whether or not the subject moved the f i r e 
ext inguisher from the path of the veh ic le . Upon the subject 's return 
with the 1-1/2 inch hose to the ins t ruc to r , the subject was asked 
i f he noticed anything unusual during his assignment. The inst ructor 
recorded i f the subject reported the f i r e ext inguisher locat ion and/ 
or moved the f i r e ext inguisher. 
Hose and Nozzle (Equipment) Inspection - Each f i r e f i g h t e r was tested 
ind iv idua l l y in the fol lowing manner: 
No special dress was required. Instructors selected the hoses to be 
inspected from among the fol lowing types: steamer hoses, 2-1/2 inch 
hoses, and 1-1/2 inch hoses. Instructors selected the nozzles to be 
inspected from among the fol lowing types: s t ra ight bore and fog 
nozzles. Hoses and nozzles (defect ive) were interspersed with good 
hoses and nozzles and the subject was asked to pick out the defec­
t ive equipment. A l l hoses and nozzles were numbered and subjects 
reported the numbers of the defect ive equipment to the ins t ruc tor . 
The score was determined by the number of defective pieces of equip-
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merit detected. Hose defects included: 
1) Set screws missing (steamer hose). 
2) Couplings out-of-round 0-1/2 inch and 2-1/2 inch hoses). 
3) Burred threads (1-1/2 inch and 2-1/2 inch hoses). 
4) Gaskets missing (1-1/2 inch and 2-1/2 inch hoses). 
5) Brazed sections (1-1/2 inch and 2-1/2 inch hoses). 
6) Frozen male couplings (1-1/2 inch and 2-1/2 inch hoses). 
Nozzle defects included: 
1) Burred t ip ( s t ra igh t ) . 
2) Bal l j o i n t s t i ck ing (fog nozz le) . 
3) Gaskets missing (fog nozz les) . 
4) Set screws missing (fog nozz les) . 
5) Baf f les working f ree ly (fog nozz les) . 
There was a to ta l of ten (10) hoses used in the tes t , of which s ix 
(6) were defect ive and four (4) were acceptable. There was a total 
of s ix (6) nozzles used in the tes t , of which three (3) were defec­
t ive and three (3) were acceptable. 
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HYPOTHETICAL FIRE SITUATION 
NARRATIVE 
Date: December 12 
Time: 10:30 p.m. (2230 hrs.) 
Temperature: 5° (Five; degrees above zero) 
Wind Velocity and Direction: 10 m.p.h. from the N.W. 
Relative Humidity 
Involved Building 
Adjacent Building 
95% 
Nine stories tall (60' x 50' x 90') 
Eleven stories tall (height of 110') 
Alley Between Buildings: Seven feet wide on west side of involved buildin) 
and two feet wide on north side of involved 
building. 
Fire Escape on West Side of 
Involved Building: The fire escape stretches out five feet into 
the seven foot alley from the west wall of 
the involved building. 
Elevator in Involved Building: Is a hydraulic elevator located halfway be­
tween the third and fourth floor of the 
involved building. 
Windows of Adjacent Building: Each window contains six 1/4-inch diameter 
iron rods installed in a vertical position. 
The fire, is located on the six hundred block of Elm Street between 
Harper and Oakdale Streets. The involved nine story building is located 
on the corner of Oakdale and Elm Street; it is under renovation and is 
only partially completed. The first two floors have been converted into 
commercial offices and stores. The upper floors are being remodeled into 
apartments of which only the third and fourth floors are currently oc­
cupied. These apartments are being rented to married couples between the 
ages of 35-LO-55 who have no children. There are two windows on the east 
and west sides on each floor of the involved building. There are no win­
dows in the front or the back of the involved building except on the first 
two floors. 
There is a fire escape on the west side of the involved building, but 
a section of the fire escape from the third through the fifth is missing 
and is in the process of being replaced. There is no standpipe in the 
involved building, but the owners are in the process of collecting bids 
for its installation. 
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2 
ON THE ROOF 
I S FOR THE HYDRAU 
T H E S E P E N T H O U S E S 
DOORS WHICH ARE A 
B U I L D I N G C O N T A I N S 
ONE ON THE WEST S 
V E N T I L A T I O N HOODS 
V E N T I L A T I O N HOOD 
C O N D I T I O N I N G VENT 
SOUTHEAST AND NOR 
M A I N I N G F I V E FLOO 
OF THE I N V O L V E D B U I L D I N G ARE TWO P E N T H O U S E S , ONE OF WHICH 
L I E E L E V A T O R AND THE OTHER I S FOR THE S T A I R W E L L . BOTH OF 
ARE C O N S T R U C T E D OF C I N D E R B L O C K S WITH HEAVY GAUGE METAL 
LWAYS K E P T L O C K E D . THE F L A T CONCRETE ROOF OF THE I N V O L V E D 
TWO S K Y L I G H T S , ONE ON THE EAST S I D E OF THE B U I L D I N G AND 
I D E OF T H E B U I L D I N G . THERE ARE A L S O FOUR A I R - C O N D I T I O N I N G 
L O C A T E D ON THE R O O F . THE NORTHWEST A I R - C O N D I T I & N I N G 
S E R V E S THE F I R S T AND SECOND F L O O R S . THE SOUTHWEST A I R 
I L A T I O N HOOD S E R V E S THE THIRD AND FOURTH FLOORS AND THE 
THEAST A I R C O N D I T I O N I N G V E N T I L A T I O N HOODS S E R V E THE R E -
RS OF THE I N V O L V E D B U I L D I N G . 
THERE I S A S E C U R I T Y GUARD ON DUTY I N THE B U I L D I N G 24 HOURS A DAY TO 
C H E C K P E O P L E I N AND OUT OF THE B U I L D I N G A F T E R 6 P . M . HE R E P O R T S THAT 
THERE ARE 1 3 P E O P L E I N THE B U I L D I N G AT THE T I M E OF THE F I R E . A L L 1 3 P E O P L E 
ARE U N I N J U R E D AND ARE HUDDLED AT THE FOURTH FLOOR WINDOW ON THE WEST S I D E 
OF THE I N V O L V E D B U I L D I N G . THE F I R E I T S E L F I S ON THE THIRD FLOOR AND THE 
WEST S I D E OF THE THIRD FLOOR I S T O T A L L Y I N V O L V E D . THE F I R E DOORS ON THE 
THIRD AND FOURTH FLOORS WERE P R O P P E D OPEN SO THAT THE F I R E HAS S P R E A D TO 
THE THIRD AND FOURTH FLOOR S T A I R W E L L S AND HAS CUT OFF E V A C U A T I O N OF THE 
T R A P P E D V I C T I M S THROUGH THE WINDOWS ON THE E A S T END OF THE FOURTH F L O O R . 
THE E L E V A T O R I T S E L F I S NOT YET I N V O L V E D BUT I S SURROUNDED BY F I R E . 
THE I N V O L V E D B U I L D I N G I S E N C L O S E D ON THE WEST AND NORTH S I D E S BY AN 
A D J A C E N T L - S H A P E D E L E V E N STORY W A R E H O U S E . FOR P R O T E C T I O N OF THE WAREHOUSE 
C O N T E N T S , THERE ARE S I X 1 / 4 - I N C H D I A M E T E R IRON BARS I N S T A L L E D V E R T I C A L L Y 
I N E V E R Y WINDOW OF THE W A R E H O U S E . A L S O THERE I S A S T A N D P I P E I N S T A L L E D 
TWENTY F E E T FROM THE E A S T WALL A D J A C E N T TO THE I N V O L V E D B U I L D I N G . THE 
F I R S T THREE FLOORS OF THE WAREHOUSE ARE USED FOR THE STORAGE OF F U R N I T U R E , 
THE NEXT FOUR FLOORS C O N T A I N FURS AND THE TOP FOUR FLOORS C O N T A I N S H O E S . 
T H E R E ARE TWO S E C U R I T Y GUARDS ON DUTY AROUND THE CLOCK AT THE W A R E H O U S E . 
T H E R E I S A L S O A HEAVY E Q U I P M E N T E L E V A T O R AS WELL AS A S T A I R W E L L L O C A T E D 
SOME F I F T Y FEET FROM THE EAST WALL A D J A C E N T TO THE I N V O L V E D B U I L D I N G . 
F I R E F I G H T E R R _KS C U E KNOWLEDGE 
YOU AND THREE OTHER MEN HAVE B E E N ORDERED TO R E S C U E 1 3 V I C T I M S T R A P P E D 
ON THE FOURTH FLOOR OF THE I N V O L V E D N I N E STORY B U I L D I N G . BY R E F E R R I N G TO 
THE D E S C R I P T I V E N A R R A T I V E AND THE SET OF DRAWINGS OF THE F I R E S C E N E WHICH 
ARE P R O V I D E D , YOU ARE A S K E D TO D E T E R M I N E FROM A SET OF A L T E R N A T I V E S : 
1 ) THE P R O P E R R E S C U E T E C H N I Q U E ; 
2 ) THE P R O P E R METHOD OF P R O V I D I N G P R O T E C T I O N FROM E X P O S U R E TO 
THE V I C T I M S B E I N G R E S C U E D ; 
3 ) THE M I N I M U M AMOUNT OF E Q U I P M E N T N E C E S S A R Y TO A C C O M P L I S H THE 
R E S C U E . 
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FIREFIGHTER VENTILATION KNOWLEDGE 
You and one other man have been ordered to ventilate the nine story 
involved building following completion of rescue operations. By referring 
to the descriptive narrative and the set of drawings of the fire scene 
which are provided, you are asked to: 
1) Determine the proper access to the roof of the involved building; 
2 ) Determine the proper order of ventilation; 
3) Describe the methods to accomplish the necessary ventilation; 
4) Determine the minimum amount of equipment necessary to accomplish 
the required ventilation from among a listing of equipment avail­
able. 
FIREFIGHTER FIRE SUPPRESSION KNOWLEDGE 
Two pumpers have arrived at the fire scene and one was spotted at 
the west end of the block and the other was spotted at the east end of 
the block. Fire hydrants at each of these two locations have been caught 
with two (2) 2-1/2 inch supply lines and in turn these supply lines are 
furnishing water to the pumpers. 
Two (2) 2-1/2 inch attack lines were then pulled from the pumper at 
the west end of the block and were then attached and charged to the stand-
pipe in the adjacent building. Attached to the standpipe system in the 
adjacent building are the following attack lines: 
1. On the ninth floor, one (1) 100 foot section of 2-1/2 inch hose 
laid and charged to the roof of the involved building. 
2. On the fourth floor, one (1) 50 foot section of 1-1/2 inch hose 
laid and charged to the fourth floor window of the adjacent 
b u i1 ding. 
3. On the third floor, one (1) 50 foot section of 1-1/2 inch hose 
laid and charged to the third floor window of the adjacent 
building. 
In addition to the two (2) attack lines attached to the standpipe 
system of the adjacent building, there is a third 2-1/2 inch attack line 
which has been laid and charged from the pumper which is spotted at the 
west end of the block to t lie alley between the two buildings. Two (2) 
2-1/2 inch attack lines have also been laid and charged from the pumper 
positioned at the east end of the block to the second floor landing of 
the involved building. 
By referring to the descriptive narrative, the set of drawings of 
the fire scene, and the above information as to types and locations of 
attack lines which are availabe at the fire scene, you are asked to deter­
mine which statements about actions to be taken are correct. The state­
ments will deal with what to do and when to do it. 
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FIREFIGHTER SALVAGE AND OVERHAUL KNOWLEDGE 
When you arrive to begin salvage operations, there are approximately 
three inches of water standing in the third floor of the involved building. 
A leak has allowed two inches of water to drain into the photo lab on the 
second floor. There is only one leak coming from the third floor and .that 
is In the center of the second floor ceiling. Following extinguishment, 
overhaul operations are begun. 
You have been ordered to conduct salvage and overhaul operations in 
the involved nine story building. By referring to the descriptive narra­
tive, the set of drawings of the fire scene, and the above information, 
you are asked to determine which statements about actions to be taken are 
correct. The statements will deal with what should be done and what should 
not be done during salvage and overhaul operations in the involved nine 
story building. 
POSSIBLE RESCUE TECHNIQUES 
(Find one yes item) 
1. Hotel raise of 35 ft. ladder in the alley to the 4th floor of the involved building. 
2. Factory raise of 35 ft. ladder in the alley to the 4th floor of the involved building. 
3. Narrow alley raise of 35 ft. ladder in the alley to the 4th floor of the involved building. 
4. Climb the fire escape to the second floor landing of the involved building and then raise a 14 ft. 
ladder from the second floor landing to the 4th floor of the involved building. 
5. Climb the stairwell of the adjacent building to the ninth floor and then bridge across to the roof 
of the involved building and proceed to the 4th floor. 
6. Ride the elevator of the adjacent building to the seventh floor and bridge across to the seventh 
floor of the involved building and proceed to the fourth floor. 
7. Climb the stairwell of the adjacent building to the sixth floor and bridge across to the fifth floor 
of the involved building and proceed to the fourth floor. 
8. Ride the elevator of the adjacent building to the fourth floor and bridge across to the fifth floor 
of the involved building and proceed to the fourth floor. 
9. Climb'the stairwell of the adjacent building to the fourth floor and bridge across to the fourth 
floor of the involved building. 
10. Ride the elevator of the adjacent building to the third floor and bridge across to the third floor 
of the involved building and proceed to the fourth floor. 
11. Evacuate the victims down the elevator of the involved building. 
12. Evacuate the victims down the stairwell of the involved building. 
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P O S S I B L E M E T H O D S O F P R O V I D I N G P R O T E C T I O N F R O M E X P O S U R E T O V I C T I M S 
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( F I N D O N E Y E S I T E M ) 
C L I M B T H E F I R E E S C A P E T O T H E S E C O N D F L O O R L A N D I N G O F T H E I N V O L V E D B U I L D I N G A N D T H E N P R O C E E D T O D I R E C T 
A F O G S T R E A M P A T T E R N U P T O T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
D I R E C T A F O G S T R E A M P A T T E R N F R O M T H E G R O U N D T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N ­
V O L V E D B U I L D I N G . 
R I D E T H E E L E V A T O R O F T H E A D J A C E N T B U I L D I N G T O T H E F O U R T H F L O O R A N D T H E N P R O C E E D T O D I R E C T A S T R A I G H T 
S T R E A M P A T T E R N T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
C L I M B T H E S T A I R W E L L O F T H E A D J A C E N T B U I L D I N G T O T H E T H I R D F L O O R A N D T H E N P R O C E E D T O D I R E C T A F O G 
S T R E A M P A T T E R N T O A P O I N T J U S T B E L O W T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
R I D E T H E E L E V A T O R O F T H E A D J A C E N T B U I L D I N G T O T H E T H I R D F L O O R A N D T H E N P R O C E E D T O D I R E C T A S T R A I G H T 
S T R E A M P A T T E R N I N T O T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
D I R E C T A S T R A I G H T S T R E A M P A T T E R N F R O M T H E G R O U N D T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F 
T H E I N V O L V E D B U I L D I N G . 
C L I M B T H E S T A I R W E L L O F T H E A D J A C E N T B U I L D I N G T O T H E F O U R T H F L O O R A N D T H E N P R O C E E D T O D I R E C T A F O G 
S T R E A M P A T T E R N T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
R I D E T H E E L E V A T O R O F T H E A D J A C E N T B U I L D I N G T O T H E F I F T H F L O O R A N D P R O C E E D T O D I R E C T A S T R A I G H T S T R E A M 
P A T T E R N I N T O T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
C L I M B T H E S T A I R W E L L O F T H E A D J A C E N T B U I L D I N G T O T H E F I F T H F L O O R A N D T H E N P R O C E E D T O D I R E C T A S T R A I G H T 
S T R E A M P A T T E R N T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
R I D E T H E E L E V A T O R O F T H E A D J A C E N T B U I L D I N G T O T H E S E C O N D F L O O R A N D T H E N P R O C E E D T O D I R E C T A S T R A I G H T 
S T R E A M P A T T E R N T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
C L I M B T H E S T A I R W E L L O F T H E A D J A C E N T B U I L D I N G T O T H E S E C O N D F L O O R A N D T H E N P R O C E E D T O D I R E C T A F O G 
S T R E A M P A T T E R N T O A P O I N T J U S T A B O V E T H E T H I R D F L O O R W I N D O W O F T H E I N V O L V E D B U I L D I N G . 
R I D E T H E E L E V A T O R O F T H E I N V O L V E D B U I L D I N G T O T H E T H I R D F L O O R A N D P R O C E E D T O D I R E C T A S T R A I G H T 
S T R E A M P A T T E R N I N T O T H E I N V O L V E D T H I R D F L O O R R O O M . 
C L I M B T H E S T A I R W E L L O F T H E I N V O L V E D B U I L D I N G T O T H E T H I R D F L O O R A N D P R O C E E D T O D I R E C T A F O G S T R E A M 
P A T T E R N I N T O T H E I N V O L V E D T H I R D F L O O R R O O M . 
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KQUTPMr.K'T NECESSARY FOR RESCUE 
(Find Ten Yes Item'-) 
1. 50 ft. of lif-Inch hose 1 
2. Disaster pouches 2 
3. Scott Air paks (For victims) 3 
4. Sledge hammer 4 
5. Rubber mallet 5 
6. Fog nozprle (1^ -incli) 6 
7. Chisel 7 
8. Crow bar 8 
9. Spanner wrench 9 
10. Portable generator 10 
11. StraigM' bore nozzle (2>j-inch) 11 
12. Shovel 12 
13. 14 ft. roof ladder 13 
14. 10 ft. folding ladder 14 
15. Life nt t 15 
16. 50 ft. wooden ex ten:, ion ladder with tormentor poles 16 
17. lJj x 2l;-inch adapter 17 
18. 50 ft. aluminum extension ladder with tormentor poles 18 
19. Cellar nozzle 19 
20. 150 ft. of 215-Inch hose 20 
21. Reicue saw ^ 
22. Wiro cutters 22 
23. Porla-power 23 
24. Wi.od mil let 24 
25. Two (2) 100 ft. sections of 3/4-inch manila hemp rope 25 
26. Stokes bjskrt 26 
27. Rrr.usci tator 27 
28. Straight hore nozzle OWnch) 28 
29. Portable radio 29 
30. 35 ft. aluminum extension ladder with tormentor poles 30 
31. 35 ft. wooden extension ladder with tormentor poles 31 
32. Master stream appliance 32 
33. Pick head axe 33 
34. Scott Air paks (Personal) 34 
35. Blanktts 35 
36. Signal flares 36 
37. Fog nozzle (2^ -inch) 37 
38. Flashlight 38 
39. Straight jacket 39 
POSSIBLE METHODS OF ACCESS 
(Find Three Yes Items) 
1. Climb the stairwell of the Involved building to the roof of the Involved building. i.r~ 
2. Ride the elevator of the involved building to the roof of the involved building. 2. 
3. Climb the fire escape of the involved building to the roof of the involved building. 3. 
4. Climb the stairwell of the adjacent building to the ninth floor and then proceed to bridge across 4, 
to the roof of the Involved building. 
10. 
Ride the elevator of the adjacent building to the fourth floor and then bridge across to the fourth 5. \ 
floor of the involved building. From this point proceed up the stairwell of the involved building ».•-,—. 
to the roof of the involved building. 
Climb the stairwell of the adjacent building to the fifth floor and then bridge across to the fifth 6. 
floor of the involved building. From this point proceed up the stairwell of the Involved building 
to the roof of the involved building. 
Spot an aerial ladder truck at the front of the involved building. Fully extend the ladder (75 ft.) 7. i 
to the roof of the involved building and then proceed to climb to the roof of the involved building. 
Climb the stairwell of the adjacent building to the third floor and bridge across to the third 
floor window of the involved building. From this point proceed up the stairwell of the involved 
building to the roof of the involved building. 
Spot an aerial ladder truck at the front of the adjacent building. Fully extend the ladder (75 ft.) 
to the roof of the adjacent building and then proceed to climb to the roof of the adjacent building. 
Next, climb down the stairwell of the adjacent building to the proper floor and then bridge across 
to the roof of the involved building. 
11. Place an aerial ladder truck on the East side of the involved building and set the 75 ft. ladder 
into the fifth floor window of the involved building. Then climb the ladder to the fifth floor 
of the involved building and make your way across the fifth floor to the fire escape and then 
climb it to the roof of the involved building. 
12. Climb the stairwell of the adjacent building to the sixth floor and proceed to bridge across to the 12. \ 
fire escape on the sixth floor of the involved building and then proceed to climb to the roof of the h. 
involved building 
13. Spot an aerial ladder truck at the back of the involved building. Fully extend the ladder (75 ft.) 13. [ 1 
to the roof of the involved building and then proceed to climb to the roof of the involved building. " t~-~—*J 
Place an aerial ladder truck on the East side of the involved building and set the 75 ft. ladder 8. 
into the sixth floor window of the involved building. Then climb the ladder to the sixth floor of 
the involved building and make your way across the sixth floor to the fire escape and then climb 
to the roof of the involved building. 
X 
O R D E R OF V E N T I L A T I O N 
D E T E R M I N E THE P R O P E R S E Q U E N C E OF FOUR OF T H E S E I T E M S I N ORDER OF 
I M P O R T A N C E AND E F F E C T I V E N E S S , AND NUMBER THEM A C C O R D I N G L Y (SUCH 
A S , " 1 " WOULD I N D I C A T E THAT THE I T E M SHOULD B E H A N D L E D F I R S T ) : 
WEST S K Y L I G H T 
NORTHWEST A I R C O N D I T I O N I N G V E N T 
E L E V A T O R P E N T H O U S E 
SOUTHWEST A I R C O N D I T I O N I N G V E N T 
S T A I R W E L L P E N T H O U S E 
N O R T H E A S T A I R C O N D I T I O N I N G V E N T 
E A S T S K Y L I G H T 
S O U T H E A S T A I R C O N D I T I O N I N G V E N T 
C U T 6 F T . X 6 F T . HOLE I N ROOF 
METHODS OF V E N T I L A T I O N 
E X P L A I N I N A SHORT N A R R A T I V E P A R A G R A P H HOW Y O U WOULD A C C O M P L I S H 
T H E V E N T I N G OF E A C H I T E M : 
1 . S T A I R W E L L P E N T H O U S E 
2 . E L E V A T O R P E N T H O U S E 
3 . NORTHWEST A I R C O N D I T I O N I N G V E N T 
4 . SOUTHWEST A I R C O N D I T I O N I N G V E N T 
EQUIPMENT NECESSARY FOR VENTILATION 
(Find Four Yes Itemsi 
1. 150 ft. of 1^-lnch hose 1. [i 
2. Fog nozzle (l^-lnch) 2. I* 
IV 3. Straight bore nozzle (1^-inch) 3. 
IN 
it. Straight bore nozzle (2^ s-inch) 4. f" 
5. Spanner wrench 5. 
i» 
6. l^S x 2*5-inch adapter 6. Lv 
7. 
8. 
Rescue saw 
Two (2) 100 ft. sections of 3/4 inch manila hemp rope 
7. 
8. 
it 
9. F.mergency lighting 9. .f 
10. Portable radio 10. 
11. Blankets 11. I-
12. Resuscl tator 12. 
13. Stokes basket 13. ,f> 
14. Acetylene torch 14. r 
15. Pick head axe 15. 
16. Wood mallet 16. 
17. Rubber mallet 17. 
18. Chisel 18. 
19. Crow bar 19. 
20. Sledge hammer 20. ,f-» 
21. Scott Air paks (For victims) 21. r-
22. Portable generator 22. l 
23. Disaster pouches 23. r 
24. Scott Air paks (Versonal) 24. 
,. 
25. Porta-power 25. 
26. 50 ft. wooden extension ladder with tormentor poles 26. 
27. Cellar nozzle 27. 
28. Wi re cutters 28. 
29. Straight jacket 29. 
30. 10 ft. folding ladder 30. 
31. Master stream appliance ' 31. 
32. Life net 32. 
33. 50 ft. aluminum extension ladder with tormentor poles 33. 
34. Flashlight 34. 
35. 35 ft. aluminum extension ladder with tormentor poles 35. 
30. 35 ft. wooden extension ladder with tormentor poles 36. 
37. Signal flares 37. 
38. Shovel 38. 
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APPENDIX X 
POSSIBLE METHODS OF FIRE SUPPRESSION 
(Find Three Yes Items) 
After the victims have been rescued from the fourth floor of the involved building and ventilation 1, ; 
has been completed on the rof of the Involved building, there is no need to continue exposure pro- ft 
tection from the fourth floor of the adjacent building by directing a fog stream pattern to a point 
Just above the third floor window of the involved building. 
After the victims have been rescued from the fourth floor of the involved building, a fog stream 2. f*,'**"vt^ 
pattern should be directed from the fourth floor window of the adjacent building across the alley i. 
and into thr fourth flor window of the involved building in order to prevent an upward extension 
of the fire from the third floor of the involved building. 
A straight stream pattern should be directed from the third flor window of the adjacent building 3. ' " 
and into the second floor window of the involved building in order to prevent a downward extension i-
of the fire f r o n t the third floor of the involved building. 
The Firefighters in the involved stairwell should be flowing water onto the third floor stairwell 4. |~ ' 
even before ventilation is completed in order to prevent a downward extension of the fire from the 
third floor landing. 
The Firefighters in the involved stairv.'el should try to gain access to the Involved third floor 5. I "••••"•> 
stairwell landing only after ventilation of the stairwel  is completed. V \ 
The Firefighters on the fourth floor of the adjacent building should bridge across to the fourth 6. f 
floor of the involved building and then proced to chop a hole in the floor. After the opening * 
in the third floor ceiling is of sufficient size, they should install a cellar nozzle and attach 
their 50 ft. section of I'j-inch hose to it and then they should proceed to pour the water into 
the involved third floor room. 
The Firefighters in the aley between the two buildings should be playing a straight stream pattern 7. 
from their 2^-inch hose line onto the second and fourth floors of both buildings in order to prevent 
the fire from spreading to the adjacent building from the third floor of the involved building, 
A straight stream pattern should be directed from the third floor window of the adjacent building 8. '"" " ' 
into the third floor window of the involved building before completion of rescue and ventilation • -1 
ope rations. 
The Firefighters in the involved stairwell should gain access to the third floor stairwell landing 9. " "^1 
and then should proced to atack the base of the fire using a straight stream pattern from their '•••'•I 
2^-inch atack lines before the completion of rescue operations and prior to the completion of 
ventilation on the rof of the involved building. 
A fog stream pattern should be directed from the third floor window of the adjacent building into the 10. ', 
third floor window of the involved bi'ildlng prior to completion of rescue and vc-ntilation operations, *' 
After ventilation operations are completed, the firefighters on the rof of the Involved building 11, \ -'-—. 
should proced down the stairwell of the involved building with their 2fj-inch atack line to attack V ™ i 
the fire on the third floor landing from above. 
After ventilation operations are completed, the Firefighters on the rof of the involved building 12. f 
should proced to direct a fog stream from their 2^-inch atack line on the smoke, superheated gases, ' 
and burning debris which are beinj exhausted from the ventilation ports which have been opened in 
order to prevent the fire from spreading onto the rof of the involved building and/or the adjacent 
building. 
After ventilation has been completed, the Firefighters, in the aley between the two buildings, 13. ^  ", ' ' 
should proced to climb, with their 2(i-inch atack lines, the fire escape of the involved building -"J 
to the third floor window and then proced to enter the window using a fog stream pattern to locate 
and attack the base of the fire in the involved third floor room. 
Upon completion of rescue and ventilation operations, the firefighters in the involved stairwell 14. ' T*"'1^ 
should be ready to imediately enter the involved third floor rom using a fog stream pattern from ' .-*—fii 
their 2*(-inch atack lines to locate and atack the base of the fire. 
APPENDIX XI 
POSSIBLE SAIVACE AND OVERHAUL TECHNIQUES 
(Find Four Yes Lttms) 
1. Upon return to the fire station any salvage covers which have been used during this operation should L 
be spread directly in the sun to dry, thus decreasing the amount of time requited for them to dry 
and the amount of time they are out of service. 
2. During salvage operations in the photo lab, a shelf containing many empty glass beakers falls from the 2 
wall and covers the floor with glass. Therefore-, a salvage cover should be placed over this broken 
glass to protect the firefighters who will be working in the room. 
3. lu order to remove the water which is standing in the floor of the photo lab, a water chute should be 3 
constructed from the photo lab to the third floor stairwell landing and the water should be channeled 
f rom thi s poi'n t down tht s ta i rwe 11. 
t*. A possible method of preventing more water fium accumulating in the photo lab is to construct a water £* 
chute running from the points where water is leaking in from the third floor such that the water is 
channeled out the second floor window and into the alley. 
5. There is no need to remove water from the photo lab during fire fighting operations for it could 5 
not possibly cause a problem. 
6* In order to remove the water which is standing in the floor of the photo lab, a toilet bowl could 6 
be removed in the photo lab and a strainer placed over the drain pipe which is exposed. 
7. The Fi ref ighters in the photo 1ab could install scveraI scuppc rs at the f 1 oor 1 eve 1 in the Iab and 7 
extend them through the exterior walls as a method of draining water from the second floor. 
8. The only thing, a firefighter wouLd have to do to remove the water standing in the photo lab would 8 
be to drill a hole in the floor with an au^ cr near the west windows and then allow the water to 
drain out. 
9. A portable pump could be set up in the photo lab in order to remove the water which is standing there. 9 
10. During overhaul operations it is not important to preserve any evidence of arson found on the third 10 
floor of the involved building, for thi<; i n I o n. ,i Lion can he found later by the fire inspector who 
conducts the investigation to determine the cau^ t of the fire. 
11. During overhaul operations it is not the responsibility of the firefighter to check all utility 11 
services for leaks in
 ( y i s mains and water in.iirs or electric linos for shorts since the utilities 
wi1 I p robably not be tu rned back on fo r several day s fa I lowing the fire anyway. 
12. During overhaul operations, any smoldering d c. h i i s which is found on the fourth floo.r of the involved 12 
building can quickly be extinguished with a blast of water from any available 2^ -inch attack line. 
13. Following completion of overhaul operations in the involved building, either a responsible person 13 
or the po 1 ice depa r (.men t shou Id be called to assume responsibility for the building before the fire 
department leaves the scene. 
1**. If persistent smoldering is noticed coming from a wall on the third floor of the involved building 14 
during overhaul operations, the firefighter should not knock a hole in the wall to investigate 
because he would be needlessly destroying personal property. 
15. Overhaul operations should be started in the photo lab on the second floor and when this is completed, 15 
the ove rhaul ope rati on shou 1 d be s ta rted on the thi rd f 1 oo r of the i nvoIved bui 1 ding. Always wo rk to 
clean up from the bottom to the top. 
16. It is found during overhaul operations that a shelf has fallen into the floor in the drug store 16 
storage room of the involved building. There art at least six or seven different dry chemical 
compounds which have been mixed as a result of the shelf having fallen. There is a water drain 
in the middle of the smalt storage room floot, therefore the firefighter should proceed to wash 
these chemicals down the drain using a small water hose. 
17. During overhaul the firefighters should never waste time checking the air conditioning ventilation 17 
ducts on the third floor of thi involved building following extinguishment of the.fire on the third 
f1oo r. 
18. The involved nine-story building should not br ventilated (open windows and doors) before overhaul 18 
operations are to begin following extinguishment uf the fire. 
19. Any acid which has been 5 p i l l e d in the photo lab should be washed down a floor drain using a small 19 
water hose. 
20. The moveable expensivt equipment in the photo processing lab should be grouped into as small an area 20 
as possible on the second floor of the involved building and should then be covered with a salvage 
cover. 

PU.FTOEHCT A I H FAK TAI T H T 
SYMPTOMS 
k QIM U C N I U H » » BEEN TTIECKED OUT 0+1 THE RERHARGLNG AND AERVULNG OF THE HSA AIR PAK. THA FOUR (T>) MSA AIR PAKI ON PUWP«R MO, 2 
ARE APPROXIMATELY TVO Y E « N OLD, AO TERLY THT I MCMLNJ TIT* RECRUIT WIG TOLD CO REPLACE THT OLD DLEPHRAFNA WITH N«W DTEPHRACM, THEN 
RECHARGE THE EMPTY COTNPR<JS«D AIR TANKA AND THEN PUT THAN B*TK INTO EERVLTE ON PUMPER HO. 2, THIS WAS ACCOMPLIAH«D. LATER THLA 
AAM« AFTERNOON, AO ALARM LA RECEIVED END PUNSPE R NU. 2 IS ROLLED. UPON ARRIVAL TT THE FIR* ATENE, TWO OF THE FOUR FLREF IGHTERA 
FIND THTT THEIR KSA AIR P*KT A N NOT DWLLVTILNA, ENOUGH ELR ON DCOUND. 
CHECK 
(FIND ONE Y*L LTEN) 
1. REGULATOR G«UG* 
2. TINK VALVE 
3. HEAD HEMES* 
4. CHEIT .TRAP 
1. SPEAKING DIIPHR. 
TANK £...JE 6. 
7. HIGH PRESSURE H O . . 7. 
S. LOW PRESSURE HOSE e. 
9. r.c. PIECE 9. 
10. LENS 10. 
11. DLAPHC-n SSIENBLY 11. 
13. HTJAL.TOR OI.LNLLNE KNOB 12, 
13. R . , O L . T 0 , B . - P . . . KNOB 13. 
14. WEI AT A TRAP 14. 
ACTION TO TAK1 
(RIR D ONE YEA ITEM) 
1. CLOAE TANK «/«LVE 1. 
2. LOOAEN HEARI HARNEI 2. 
3. TIGHTEN CHEST CTRA P 3. 
». FREE TX!I«!<TLON V< LV« 4. 
5. TIGHTEN SPEAKING D I . P H ™ 1. 
(.. LOOSEN FACE PIECE 6. 
7. TIGHTEN HIGH PRES » . . HO.E 7. 
B. LNOSER, LO- PRRA.U , NOSE 8. 
9. A.J)«IT FATE PIECE 9. 
10. WIPE LENS CLEAN 10. 
11. REARRANGE DIEPHRAA • M I L L I O N VAL F LEVERS 11. 
12. CLOSE REGULATOR m IN LINE KNOB 12. 
13. OFEI\ REGULATOR BY P.TT KNOT 13. 
14. TIGHTEN WAIST STRAP 14. 
15. LOOSER, E V I C T I O N V.LVE 15. 
POSSIBLE CAUSE 
(FIND ONE YES I I M I ) 
1. FJEPTJR- COMPRESSED AIR TANK 
2. HALN LINE REGULATOR LA CLOSE. 
3. DIAPHVA.IL IS SPLIT 
4. EXALTATION VALVE IS STUCK 
5. IMPROPER #RRAR.G«ra«NT ot 
6. LEAK IN HIGH PRESSURE hast 
7. REGULATOR HY-PAAS LS CLOSED 
S. SPENDING, DIAPHRARA I I SPLIT 
9. KINKED \ov PRESSURE HOSE 
10."* TANK VALVE IS CLOSED 
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APPENDIX XIII 
J U R I S D I C T I O N 
georcia heart association, inc. 
H M . , . | I I C W L' | . ,7 .I I ( I D I 
2 . S K I I V I L M M U K O . I D . N I 
A I L . I N T A . ( I C O I G I A 3 0 . 1 . M (Score) 
WRITTEN EXAMINATION TOR CARDIOPULMONARY RESUSCITATION 
(Print Name) 
l.Wliat EMERGENCY MEASURES of CPR do you apply if the 
victim 
(a) Is unconscious 
(b) Is not breathing 
(c) lias no pulse (counts 3) 
2. Irreversible damage to the brain's higher centers after the heart has 
stopped will begin to occur in most persons in approximately 
what length of time? (counts 1) 
3. In ordinary fainting, a person will have a regular pulse (though it 
may be weak), accompanied by shallow breathing and will not 
have fixed dilated pupils (counts 2) 
4. About two minutes aftei the Mood has stopped going to the brain, 
the P U P I L S of the eyes become. 
(a) Very small, approaching pinpoint s^c 
(b) Norma! in si/e, but losing their u-ual shape 
(c) Creatly enlarged in si/.e (counts 1) 
5. In which two areas is the rescuer most likely to delect a pulse'' 
(counts 2) 
o. In an auto accident a \ictim is found to hive a pulse but no 
breathing, with blood coming from th- mouth Should mouth 
to nose respiration be attempted'' (counts !) 
7. A man tails down while mowing, his lawn and is unconscious In 
determining the difference between a po'-ible cardiac anest and 
other causes of this event, such as fainting the rescuer should 
look for three things (counts 3) 
8 Alter 30 minutes of caidiopulmonary lesuscitaiion, a victim's 
pupils are I nnlractrd, but he is neither bicalhmg or producing a 
pulse by himself. Rescue attempts may b.- stopped because the 
patient's own heart In at cannot be rc-toi-d after this 1< ngih ol 
tinie (count.- I) 
tJ
 Should external cardiac compression be '-topped ; m (' ventilation 
discontinued while the patient is being moved, or driven to the 
hospital'' (counts I I 
C O R R K C T 
P O I N T S 
( A ) 
( B ) 
(c) 
True False 
(Circle correct letter) 
( A ) 
<b) 
(O 
(1) 
(2) 
Yes No 
(1) 
(2) 
(3) 
True Ealse 
Yes No 
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10. The victim is lying face down in the grass; the rescuer should 
attempt to place him so that 
(a) He is on his belly, one hand placed under his head, 
which is placed facing sideward. 
(b) The patient is placed on his back, the head raised 
forward and upward. 
(c) The patient is placed on his back, the neck raised and 
the head tilted back. (counts 1) 
I I. In a person who has drowned, one should not begin 
mouth-to-moulh respiration until AIL. the water has been 
drained or suctioned from the lungs. (counts I) 
12 The rescuer performing external compression should position 
himself (counts I) 
(a) At the head of the victim 
(b) At one side of the-victim 
(c) Straddle the victim 
13. In compressing the chest, the heel of the.h3nd only should be 
placed (counts 1) 
(a) Upper half of sternum 
\b) Middle of sternum 
(c) Lower half of sternum 
14. In an adult, what is the ratio of ventilations to chest compressions 
with (counts 2) 
15 The rescuer determines that the victim is unconscious and not 
breathing. Immediate action is indicated Number the following 
steps m their propei sequence of performance: (counts 4) 
1. Open airway by raising neck & till ing head backward 
2. Stait Caidiac Compression 
3 Bicalhe into the victim's moulh or nose 3-4 times 
4. heel lor the carotid pulse 
16. (a) If a drowning victim has a pulse, no breathing is observed, and 
his pupils are enlarged, should external cardiac compression 
be given 9 
(b) Should mouth-to-mouth respiration be given? 
(counts 2) 
T O T A L POINTS 
(Circle correct letter) 
(a) 
(b) 
(c) 
True False 
(Circle correct letter) 
(a) 
(b) 
(c) 
(Circle correct letter) 
(a) 
(b) 
(c) 
One operator: 
T w o operators: 
Number 
Yes 
Yes 
N o 
No 
l ' \ am from American Heart Association Instructors Manual. Revised 
1 1/7/7."! by Cardiopulmonary Resuscitation Committee of the Georgia 
Ilearl Association. Inc. 
wes jw 'eb 
POINTS SCORE 
27 Excellent 
23-26 G o o d 
21-22 Fair 
0-20 Need Review 
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